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Section  of  Lung  showing  Caseous  Tuberculosis,  Acute 
Broncho-Pneumonic  Type. 
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FRONTISPIECE. 


Section  of  Lung  showing  Caseous  Tubf,hcuuosis,  Acute  Broncho- 

Pneumonic  Ttfe. 

(a)  Recent  ca\'ities. 

(b)  Cavities  opening  into  bronchial  tubes. 

(c)  Septum. 

(rf)  Fresh  tubercular  caseating  nodules. 

(e)  Pneumonic  infiltration. 

(/}  Bronchus. 


In  the  upper  lohe  are  seen  lobules  of  lung,  which  are  almost 
completely  destroyed  by  caseation  and  cavities,  and  of  which  little 
more  than  the  periphery  remains. 

In  the  lower  lobe,  at  the  upper  part,  a group  of  lobules  is  seen 
already  in  course  of  destruction ; at  the  lower  part  are  fresh  tuher- 
cular  nodules,  surrounded  by  extensive  pneumonic  infiltration. 
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PREFACE. 


Tuberculosis  offers  many  aspects  for  study.  These 
have  been  considered  under  different  headings  and  in 
many  different  volumes ; but  no  one  book  in  English, 
so  far  as  I am  aware,  is  devoted  to  the  subject  as  a whole. 
Thus,  prevention  is  dealt  with  by  various  treatises 
on  public  health,  the  micro-pathology  of  the  disease 
by  works  on  bacteriology,  the  clinical  forms  by  works 
respectively  on  surgery  and  on  medicine;  while  the 
latest  development  in  treatment  has  itself  been  the 
subject  of  several  publications.  For  this  reason  I 
venture  to  believe  that  a concise  manual,  dealing 
with  all-  the  hydra  heads  of  Tuberculosis  in  one 
volume,  will  form  a work  of  reference  of  some 
interest  and  value  to  practitioners  of  medicine  and 
medical  students.  It  is  for  them  that  this  work  is 
primarily  intended.  The  chapters  dealing  with  pre- 
vention in  every-day  life,  as  well  as  by  legislation  and 
public  action,  may  have  some  interest  for  members 
of  local  bodies  who  directly  and  indirectly  exercise 
control  over  sanitation  and  public  hygiene,  and  I hope 
that  my  advocacy  of  the  more  extended  use  of  the 
tuberculin  test  in  cattle  will  receive  some  attention 
at  the  hands  of  agriculturists. 

In  Chapter  V.  I have  embodied  a good  deal 
of  a paper  on  the  “ Prevention  of  Tuberculosis  ” 
which  I contributed  to  the  British  Medical  Journal 
last  autumn,  and  in  Chapter  VII.  a portion  of  an 
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article  of  mine  which  appeared  in  the  Practiiioner 
in  August,  1899. 

In  preparing  this  volume  I have  received  valuable 
advice  and  assistance  from  Dr.  Newman,  Assistant 
Bacteriologist  at  King’s  College ; Dr.  Hector  Mac- 
kenzie, Senior  Assistant  Physician  to  the  Brompton 
Hospital;  and  Dr.  Archer  Brown.  I am  also  indebted 
for  encouragement  and  suggestions  to  Mr.  Malcolm 
Morris,  Editor  of  the  Pmctitioner,^\\^  Professor  Sims 
Woodhead.  At  the  Brompton  Hospital  I have  seen 
a large  number  of  the  in-patient  and  out-patient 
consumptives  during  the  past  year,  and  must  express 
my  obligation  for  the  courtesy  shown  mo  by  various 
members  of  the  staff,  more  particularly  by  Dr.  Acland 
and  Dr.  Habershon.  Professor  Liebuiann  rendered 
me  valuable  tvssistance  in  the  perusal  of  the  works 
of  several  Ceruian  authors. 

Tuberculosis  is  the  Nemesis  of  overcrowding, 
of  squalor,  of  departure  from  the  conditions  of  a 
healthy  animal  life.  Immunity  from  Tuberculosis 
is  a large  portion  of  the  reward  which  a com- 
munity may  hope  to  derive  from  good  sanitation, 
from  light,  from  air,  from  all  that  is  sound  in 
the  progress  of  civilisation,  and  all  that  is  con- 
ducive to  the  material  and  moral  welfare  of  the 
masses.  It  is  thus  a Social  as  well  as  a Medical 
Problem. 

Alfhed  Hilliek. 


30,  Ifimpole  Street,  London,  Jl'. 
March,  1900. 
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CHAPTER  I. 

NATURE  OF  TUBERCULOSIS. 


Introductory — Tuberculosis  in  Animals— Etiology  of  Tuberculosis — The 
Researches  of  Koch — The  Tubercular  Nodule— Microscopic  Appear- 
ance of  the  Bacillus  and  its  Spores — Examination  of  Sputum — 
Mounting  and  Staining— Observations  on  the  Life  of  Tubercle 
Bacilli  outside  the  Body  of  a Host — Channels  of  Communication  of 
the  Disease  — Geographical  Distribution  of  Tuberculosis  — The 
Influence  of  Race,  Sex,  and  Age  on  the  Incidence  of  Tuberculosis. 

OF  all  diseases  ivliich  have  wrought  devastation 
among  mankind  there  has  never  been  a disease 
more  deadly,  more  persistent,  or  more  widespread,  in  one 
or  other  of  its  many  clinical  forms,  than  Tuberculosis. 
It  is  estimated  that  a million  lives  annually  are  lost 
by  it  throughout  Europe ; and  in  England  and  Wales 
alone  its  death  roll  is  close  upon  60,000.  Other  com- 
municable diseases  have  caused  more  di.smay,  more 
panic,  and  occasionally  and  for  short  periods  even 
wider  destruction ; but  Tuberculosis  has  been,  until 
recently,  unrecognised  among  the  other  contagions, 
the  most  constant  and  most  virulent  of  all. 

That  the  true  character  of  Tuberculosis  shouhl 
have  escaped  detection  so  long  seems  remarkable,  but 
when  the  insidious  nature  of  the  disease,  and  the 
subtle  character  of  the  bacillus,  come  to  be  studied, 
astonishment  at  its  non-detection  is  replaced  by 
wonder  at  the  hardy  characters,  and  the  history  so 
long  secret,  of  this  impartial  parasite. 


0 


TUBERCULOSIS. 


Over  200  years  ago  the  Plague  swept  through 
London  a whirlwind  of  pestilence,  and  then  left  the 
city,  as  swiftly  almost  as  it  had  come,  a city  of 
mourners.  The  horror  and  the  terror  of  it  remain 
with  us  to  this  day.  The  disease  spread  from  house 
to  house.  Death  stalked  in  the  narrow  streets.  Men 
and  women  fled  or  shut  up  their  windows  as  the 
corpse  passed  by.  Here  was  a contagion,  an  infection, 
that  all  might  comprehend.  Death  claimed  50,000 
victims. 

And  if  our  forefathers  had  cause  to  dread  the 
Plague,  they  had  good  reason  also  to  shun  and  fear 
smallpox.  There  was  little  doubt  about  its  infectious 
character.  Wherever  it  found  its  way  it  rapidly 
spread,  as  it  spreads  to-day,  wherever  mistaken  and 
false  sentiment  is  allowed  to  prevent  vaccination. 
In  the  same  category  must  be  classed  scarlet  fever 
and  measles,  and  all  the  other  infectious  diseases. 
And  now  there  comes  to  bo  added  to  this  list  the 
most  familiar  and  fatal  disease  of  all,  the  one  which 
men  thought  was  handed  down  from  one  generation 
to  another,  an  unwelcome  heritage ; the  ill  of  all 
others  that  flesh  was  heir  to,  tuberculosis.  And  yet 
if  wo  accept  for  the  terms  “ infectious  ” and  “ con- 
tagious ” the  connotation  which  they  bore  in  the 
not  so  very  remote  times  of  pre-bacteriological 
pathology,  and  which  they  still  bear  in  the  minds 
of  some  writers,  we  must  recognise  that  tuberculosis 
is,  in  a .sense,  neither  the  one  nor  the  other.  For  with 
the  term  “infection”  was  undoubtedly  involved  the 
idea  of  volatile  and  readily  conveyed  virulent  living 
or  dead  matter  emanating  directly  and  immediately 
from  the  body  or  excreta  of  the  patient,  and  trans- 
mitted through  the  air  to  some  fresh  subject;  while 
the  term  “ contagion  ” implied  a still  greater  degree 
of ‘danger  of  transmission  from  actual  contact. 

So  strongly  has  the  anomaly  of  these  terms,  as 
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applied  to'  tuberculosis  been  felt  by  certain  American 
writers,  that  the  wider  and  less  misleading  epithet  of 
“ communicable  ” is  used  in  describing  the  character 
of  the  disease.  “ Communicable  ” has  this  further 
advantage,  that  if  the  true  significance  which  bacterio- 
logical research  attaches  to  the  terms  “infectious” 
and  “ contagious  ” be  accepted,  it  includes  both. 

But  let  us  use  what  epithets  we  may,  this  fact 
at  least  is  certain,  that  tuberculosis  stands  to-day 
revealed  as  one  of  a virulent  host  of  human  scourges 
due  to  micro-parasitic  origin,  and  the  most  deadly 
of  them  all. 

Tuberculosis  is  a compound  term  which  includes 
all  the  pathological  changes  caused  by  the  tubercle 
bacillus  in  animal  tissues. 

The  actual  classification  of  diseases  is  liable  to 
modification  as  knowledge  of  their  etiology  is  gradu- 
ally extended.  “ Tuberculosis  does  not  belong  in  its 
pathological  effects  to  the  group  of  acute  infectious 
diseases  which  kill  by  acute  toxtemia,  but  to  the 
group  known  as  the  ‘ infectious  granulomata,’  to 
which  syphilis,  actinomycosis,  and  leprosy  also  belong, 
and  which  destroy  life  not  only  by  the  chronic  and 
long-continued  systematic  poisoning  they  produce, 
but  by  the  pathological  changes  brought  about 
- through  the  localisation  and  growth  of  the  germs 
in  organs  necessary  to  life.”  * This  is  an  admirable 
description  of  the  nature  of  the  morbid  processes 
produced  by  tuberculosis  in  man.  But  in  relation 
to  “ infection  ” tuberculosis  stands  almost  midway 
between  the  acute  infectious  disea.ses  and  the  other 
granulomata.  The  precise  character  of  its  communi- 
cability will  be  considered  in  subsequent  pages. 

Tuberculosis  has  been  recognised  from  a very 
early  date,  and  interesting  references  to  it  may  be 
found  in  the  pages  of  several  classical  writers. 

• Trudeau  and  Baldwin. 
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Columella,  a writer  of  the  first  century,  a native 
of  Gacles  (Cadiz),  Avrites  in  his  best-known  work, 
“ Do  Re  Rustica,”  of  a disease  in  cattle  Avhich  Xocard* 
declares  to  have  been  tuberculosis : “ Est  etiam  ilia 
gravis  pernicies,  cum  pulmones  cxulcerantur,  inde 
tussis  et  macies,  ad  ultimum  phthisis  invadit.”  (Lib. 
vi.,  chap,  xiv.,  “ De  Re  Rustica.”) 

In  the  eighteenth  century,  both  in  Italy  and 
Spain,  phthisis  Avas  not  only  knoAvn  but  Avas  recog- 
nised as  an  infectious  disease,  against  Avhich  the  most 
stringent  precautions  Avere  taken.  Thus  Nocard 
Avrites : “ At  Naples  a royal  decree,  dated  September 
20th,  1782,  ordered  the  isolation  of  consumptives 
and  the  disinfection  of  their  habitations,  goods, 
furniture,  books,  etc.,  Avith  vinegar,  brandy,  lemon 
juice,  sea  Awater,  fumigations,  etc.,  under  a penalty 
of  three  years  at  the  galleys  for  common  persons,  and 
three  years’  imprisonment  and  a fine  of  300  ducats 
for  the  first  offence,  and  to  banishment  for  ten  years 
for  the  second,  and  anyone  Avho  aided  the  escape  of 
a consumptive  Avas  condemned  to  six  months’  im- 
prisonment.” 

And  so  in  Spain,  Georges  Sand,  travelling  in 
1830  Avith  Chopin,  “ Avho  Avas  already  attacked  by 
the  disease  Avhich  carried  him  off  ten  years  later, 
had  just  settled  doAvn  in  Majorca.”  “ At  the  end 
of  a month  poor  Chopin,”  she  Avrites  in  her  letters, 
“ Avdio  had  had  a cough  since  Ave  left  Paris,  became 
Avorse  ; Ave  sent  for  a doctor — tAvo  doctors — three 
doctors — each  more  stupid  than  the  other,  Avho  started 
to  spread  the  news  in  the  island  that  the  sick  man  Avas 
a consumptive  in  the  last  stage;  as  a result  there  AV’as 
gi-eat  alarm.  Phthisis  is  rare  in  these  climates,  and 
IS  looked  upon  as  contagious.  We  Avere  regarded  as 
plague-infected,  and  furthermore,  as  heathens,  as  Ave 

* Nocard:  “The  Animal  Tuberculoses  and  their  Relation  to 

Human  Tuberculosis.”  Translated  by  Scurfield. 
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did  not  go  to  Mass.  The  owner  of  the  little  house 
which  vfo  had  rented  turned  us  out  brutally,  and 
wished  to  bring  an  action  against  us  to  compel  us 
to  limewash  his  house,  which  he  said  we  had  infected. 
The  law  of  the  island  plucked  us  like  chickens.” 

The  Italian  law  appears  to  have  had  for  many 
years  provisions  against  the  contagion  of  consumption. 
Lord  Salisbury,  in  his  speech  at  Marlborough  House 
on  the  occasion  of  the  meeting  held,  in  December, 
1898,  at  the  invitation  of  H.E.H.  the  Prince  of 
Wales,  “ to  inaugurate  the  National  Association  for 
the  Prevention  of  Tuberculosis,”  said:  “I  remember 
some  relations  of  mine  just  after  the  great  war 
Avho  went  abroad  to  be  cured  of  consumption  at 
an  Italian  city,  and  they  found  there  the  strongest 
provisions  of  the  law  against  their  inhabiting  any 
dwelling  for  such  purposes  from  which  the  con- 
tagion might  be  expected  to  spread,  and  that  after 
death  those  very  provisions  Avhich  Sir  William 
Broadbent  is  anxious  that  sanitary  authorities  should 
make  here,  Avere  alread}'-  a matter  of  laAv  and  of 
active  practice  in  that  country.” 

But  Avhatever  vieAvs  may  have  been  held  on  this 
subject  in  Italy  and  Spain,  the  credit  of  having  first 
scientifically  demonstrated  the  inoculability  of  tuber- 
culosis is  attributed  by  Koch  to  Klencke,  and  b}' 
Nocard  to  Yillemin. 

Villemin’s  researches  in  18().5  AA”ere  most  thorough 
and  complete,  and  ho  published  to  the  Avorld  a series 
of  experiments  and  control  experiments,  Avhereby  he 
established  . the  infectious  character  of  the  disease  and 
the  identity  in  origin  Avhich  existed  between  bovine 
and  human  tuberculosis. 

To  Bobert  Koch  is  due  the  croAvning  honour  of 
having  in  1882  isolated  the  “ tubercle  bacillus,”  or, 
as  it  has  been  justly  though  undesirably  called,  the 
“ bacillus  of  Kocn.” 
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Tuberculosis  in  Animals. — From  the  time  when 
Villemin  first  established  the  identity  in  nature  and 
origin  between  perlsiicht  in  cattle  and  tubercle  in 
man,  the  number  of  animals  which  have  come  to 
be  recognised  as  subject  to  tuberculosis,  or  in  other 
words  as  capable  of  nourishing  as  hosts  the  fungus 
parasite  tubercle  bacillus,  has  continually  been  added 
to — cattle,  sheep,  goats,  pigs,  the  carnivora,  many  of 
the  rodents,  and  birds,  are  all  subject,  with  varying 
degrees  of  liability,  to  the  disease,  and  will  require  a 
more  detailed  consideration  when  the  subject  of 
“ communicability  of  tuberculosis  from  animals  to 
man  ” comes  to  be  treated  in  Chapter  IV.  The 
developments  of  the  disease  in  animals,  although 
all  have  different  modifications,  are  in  the  main 
similar  to  those  in  man,  the  lymphatic  glands, 
abdominal  organs,  and  the  lungs  being  the  most 
common  sites  of  tubercular  mischief,  while  a dis- 
seminated tuberculosis  may  also  occur,  and  almost 
any  organ  or  part  become  aft'ected. 


THE  ETIOLOUY  OF  TUltEHCUl.OSlS. 

For  the  establishment  of  tuberculosis  in  any 
form,  as  for  the  artificial  culture  of  the  tubercle 
bacillus  in  the  laboratory,  two  conditions  are  essen- 
tial, namely  : — 

(1.)  The  introduction  of  the  bacillus ; 

(2.)  A soil  suited  to  the  requirements  of  the 
bacillus. 

Other  conditions  arc  contributory  or  hostile  to 
the  ultimate  establishment  of  the  disease,  but 
these  two  remain  jiaramount  and  essential.  To  pre- 
vent either  or  both  occurring  wherever  possible;  to 
minimise  the  contributory  and  strengthen  the  hostile 
conditions  where  the  prevention  of  the  two  essential 
conditions  has  been  impossible;  must  constitute  the 
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"uicling  principles  of  all  public  and  private  effort 
against  the  encroachments  of  the  disease.  These 
principles  form  the  only  rational  basis  of  action, 
either  for  the  officers  of  public  health  or  the 
physician  who  is  called  upon  to  treat  the  disease. 

Koch  conducted  a series  of  researches  into  the 
nature  and  origin  of  tubercle  in  1882,  and  published 
his  results.* 

Koch’s  researches  and  essay  constitute  a piece 
of  scientific  work  unique  in  the  present  generation. 
Many  experimenters  and  writers  have  revealed  fresh 
facts,  and  contributed  fresh  ideas  on  the  subject 
of  tuberculosis  since  his  essay  was  Avritten,  but  the 
intimate  pathology,  the  rationale  of  the  incidence 
of  the  disease,  remain  as  originally  described  by  Koch 
practically  unaltered  and  unassailed. 

The  task  which  Koch  accomplished  Avas  to  shoAv : 

1.  That  in  all  active  tuberculous  lesions  tubercle 
bacilli  Avere  to  be  found,  in  some  in  abundance,  in 
others  sparsely.  Thus  in  the  rapidly  developing 
tubercle  they  are  abundant,  in  more  chronic  lymph 
gland  and  bone  affections  they  are  much  more 
diffuse. 

2.  That  tubercle  bacilli  have  staining  properties 
Avhich  distinguish  them  from  all  other  bacilli. 
Ehrlich’s  method  of  staining  Avas  the  one  adopted 
by  Koch,  although  later  investigators  have  employed 
the  Ziehl-Neelsen  and  other  methods,  Avhich  will 
receive  consideration  later  (vide  p.  15).  But  using 
Elirlich’s  method,  Koch  discoA^ered  that  only  one 
other  knoAvn  form  of  bacillus  had  staining  properties 
like  the  tubercle  bacillus — namely,  the  bacillus  of 
Leprosy.  This,  as  he  points  out,  is  the  more  interest- 

* “ Mittlieilungen  aus  dem  Cxesiindhoilsamto,”  vol.  ii.,  1884.  This 
paper  was  translated  hy  Mr.  Stanley  Boyd,  and  published  as  “The 
Etiology  of  Tuberculosis  ” by  the  New  Sydenham  Society  in  their 
collection  of  “ Recent  Essaj^s  by  Various  Authors  on  Bacteria  in 
Relation  to  Diseases,"’  under  the  editorship  of  Mr.  AA’’alson  Cheyne. 
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inj^  in  that  the  two  diseases  resemble  each  other 
both  etiologically  and  anatomically.  The  two  bacilli 
also  resemble  each  other  in  form  and  size,  but  the 
leprosy  bacillus  stains  by  Weigert’s  method  of  colour- 
ing nuclei,  while  the  tubercle  bacillus  does  not.  A 
distinction  can  thus  be  made  between  the  two.  Since 
the  time  of  Koch’s  discovery  the  smegma  bacillus 
has  also  been  shown  to  have  staining  properties  very 
similar  to  those  of  the  tubercle  and  leprosy  bacilli. 

8.  That  the  giant  cells  found  so  I'requently  in 
tubercular  tissues  have  an  intimate  relation  to  the 
tubercle  bacilli.  It  is  true  that  giant  cells  are  present 
in  other  pathological  processes,  but  as  soon  as  -they 
make  their  appearance  in  a tubercle  they  arc  seen 
to  contain  tubercle  bacilli,  sometimes  singly  or  in 
small  numbers,  sometimes  in  abundance.  Thus  in 
scrofula  and  fungous  arthritis  the  bacilli  occur  one 
or  two  at  a time  exclusively  in  the  giant  cells.  In 
tubercle  of  the  lung  and  other  more  rapidly  develop- 
ing conditions  the  bacilli  appear  in  greater  numbers, 
as  many  as  fifty  occurring  in  one  giant  cell,  while 
bacilli  which  have  destroyed  their  containing  giant 
cell  are  found  among  other  cells. 

Having  described  the  above  observed  facts,  Koch 
says  that  the  presence  of  one  or  two  bacilli  in  cells  of 
an  epithelioid  (;haractcr  may  be  regarded  as  the  first 
stage  in  the  formation  of  tuber<^lo.  He  supposes  the 
l)acilli  first  got  there  by  being  taken  up  in  the  tissues, 
or  lymph  or  blood  stream,  from  some  pre-existing 
tubercular  focus  by  wandering  cells,  and  so  carried  to 
other  parts.  Whetlier  the  wandering  cell,  so  burdened, 
which  eventually  comes  to  a standstill,  disintegrates 
and  leaves  the  bacilli  to  be  taken  up  by  other  cells 
on  the  spot,  or  whether,  as  he  thought  probable,  the 
wandering  cell  itself  becomes  transformed  into  an 
epithelioid  and  then  a giant  cell,  he  leaves  for  sub- 
sequent discovery. 


ETIOLOGY. 

It  is  exceedingly  interesting  that  this  process  ot 
taking  up  the  baciiln  which  have  no  locomotory  power 
of  their  own,  by  the  wandering  cells,  believed  by  Koch 
to  be  an  essential  process  for  the  dissemination  of  the 
bacilli  within  the  host,  should  at  a later  period  have 
been  regarded  and  described  by  Metchnikoff,  under 
the  name  of  Phagocytosis,  as  a sort  of  mechanism  of 
defence  with  which  nature  has  endowed  the  unfortu- 
nate hosts  liable  to  invasion  by  micro-organic  parasites. 
According  to  the  phagocytic  view,  the  wandering  cells 
attack  the  bacilli  and  endeavour  to  devour  or  destroy 
them. 

Metchnikoff  maintains  that  in  the  marmot,  an 
animal  which  is  comparatively  resistant  to  avian 
tuberculosis,  the  mononuclear  leucocytes  devour  and 
digest  the  avian  tubercle  bacilli,  fragments  of  which 
may  be  seen  in  the  cells  in  various  stages  of 
degeneration. 

At  first  sight  these  two  theories  appear  in  diametric 
opposition  to  one  another.  That  the  wandering  cell 
should  be  a carrier,  thereby  supplying  the  tubercle 
bacillus  with  a means  of  locomotion  and,  at  the  same 
time,  a destroyer  of  the  bacillus,  seems  on  the  face 
of  it  irrational.  But  on  further  consideration  one 
recognises  that  these  actions  of  the  wandering  cell 
are  not  necessarily  inconsistent.  The  leucocytes 
have  the  amieboid  property  of  taking  up  an}’ 
minute  foreign  particles  with  which  they  come  in 
contact.  Where  that  particle  is  a virulent  bacillus, 
one  of  the  two  organisms  succumbs  to  the  physio- 
logical demands  of  the  other.  In  the  one  case,  as  in 
ordinary  bovine  or  human  tuberculosis,  the  bacilli 
increase  within  the  wandering  cell  and  then  absorb 
or  otherwise  destroy  it,  when  the  bacilli  prevail  and 
fresh  tubercular  foci  are  planted.  In  the  other  case, 
as  with  the  marmot  invaded  by  avian  tubercle  bacilli, 
the  cell,  as  we  have  seen,  digests  or  disintegrates  the 
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bacillus  ; the  leucocyte  prevails.  What  the  qualities 
in  leucocyte  or  bacillus  may  be  which  produce  the 
one  result  rather  than  the  other,  it  is  for  future 
research  to  ascertain. 

With  regard  to  the  origin  of  giant  cells,  which 
Koch  suggested  might  be  developed  from  wandering 
cells  containing  tubercle  bacilli,  later  investigators 
have  been  led  to  believe  that  they  are  the  result  of 
the  toxic  action  of  the  tubercle  bacilli  upon  the  con- 
nective ti.ssue  cells.  Thus  Xewman,*  following  in 
]:)art  the  pathology  of  the  French  school,  has  described 
how  the  bacilli,  when  once  brought  into  the  tissues, 
act.  He  says  that  as  soon  as  the  invading  bacilli 
find  themselves  in  a fiivourable  nidus  they  begin  to 
multiply.  Irritation  of  the  surrounding  connective 
tissue  occurs,  ])roducing  proliferation  of  the  con- 
nective and  tissue  cells  ana  their  ehaiigc  into  larger 
cells  known  as  epithelioid  cells.  At  the  periphery  of 
the  collection  of  epithelioid  cells  a congested  area  is 
found,  and  the  tubercular  nodule  begins  to  be  dotined. 
At  the  centre  of  the  nodule  further  changes  occur  in 
the  epithelioid  cells : some  become  fused  togethci', 
whilst  others  expand  and  undergo  a division  of  nucleus. 
In  this  manner  a series  of  large  multinuclcated  giant 
cells  are  produced.  In  active  progressive  disease 
these  soon  easeate  and  break  down  in  the  centre.  In 
a limb  there  is  produced  a discharge,  and  in  the  lung 
an  expectoration,  both  the  result  of  a breaking  down 
of  the  new  cell  formation.  Previously  to  breaking 
down  a fully  developed  nodule  consists  of  healthy 
tis.sue,  an  inflammatory  zone,  epithelioid  colls,  and 
giant  cells  containing  nuclei  and  Dacilli.  'I'he  sputum 
or  discharge  will,  during  the  acute  stage  of  the 
disea.se,  contain  countless  numbers  of  the  bacilli, 
which  may  be  detected  and  used  as  evidence  of  the 
disease.  It  is  clear  that  when  the  centre  of  a nodule 
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degenerates  and  comes  aAvay  as  discharge  a cavity 
will  soon  be  formed.  By  degrees  this  cavity  becomes 
enlarged,  and  by  the  fusion  of  a number  of  such 
growing  small  cavities  a large  cavity  may  be  pro- 
duced. Thus,  though  at  the  outset  of  tubercular 
disease  in  the  lung  the  lung  is  solid,  at  the  end  it  is 
holloAV.  The  breaking  down  of  a nodule  is  partly  due 
to  the  toxins  of  the  bacillus  and  partly  to  the  cutting 
off  of  the  blood  supply,  owing  to  the  fact  that  new 
capillaries  cannot  grow  in  the  dense  nodule  and  the 
old  ones  are  gradually  occluded. 

From  the  local  foci  of  disease,  the  initial  one  of 
which  in  the  lung  is  usually  situated  in  a small 
bronchus  (Birch-Hirschfeld),  the  tubercular  process 
spreads  by  three  channels  (Fig.  4) : — 

(a)  The  lymphatics.  This  channel  especially 
affects  the  glands,  and  the  frequency  Avith  Avhich 
bronchial,  tracheal,  mediastinal,  and  mesenteric  glands 
are  affected  shows  how  common  a channel  of  infection 
the  lymphatics  are.  Chains  of  enlarged  and  hardened 
glands  become  formed  in  this  Avay  both  in  animals 
and  man. 

{}))  The  blood-vessels.  The  invasion  of  the  blood 
stream  accounts  for  the  cases  of  general  miliary 
tuberculosis,  as  Avhen  a caseating  gland  or  other 
structure  ruptures  into  a blood-vessel. 

(c)  Continuity  of  tissue.  Instances  of  this  occur 
Avhen  infective  giant-cell  systems  encroach  upon 
neighbouring  tissues,  and  Avhen  discharge  from  lungs 
or  bronchial  glands  passes  into  the  gullet  and  sets  up 
disease  of  the  intestinal  tract.  The  sj’stems  princi- 
pally affected  by  the  tubercle  bacillus  in  this  way  are 
the  respiratory  and  alimentary. 

Where  the  bacilli  are  arrested  under  favourable 
conditions  of  tissue  soil,  they  proliferate  and  excite 
the  formation  of  granulations,  or  miliary  tubercular 
nodules.  These  increase,  and  coalesce.  The  lymph 
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glands  which  drain  the  lymph  from  the  attected  area 
are  first  affected,  and  appear  to  arrest  the  march  of 
invasion,  each  gland  acting  as  a barrier  to  progress 
until  its  structure  is  broken  down.  The  disease 
remains  local,  in  spite  of  increase  in  number  and 
importance  of  foci,  as  long  as  the  bacilli  do  not 
actually  get  into  the  blood  stream. 

Koch  further  states  in  the  Es.say  referred  to : 

4.  That  the  tubercle  bacilli  have  the  poiver  of 
spore  formation.  The  spores,  like  those  of  other 
bacilli,  are  difficult  to  stain.  The}'  arc  oval,  bounded 
by  a fine-coloured  line.  From  two  to  six  arc  usually 
found  in  a single  bacillus. 

Since  Koch  first  described  these  oval  forms 
occurring  in  the  bacillus  as  spores  a good  deal  of 
controversy  has  arisen  on  the  subicct,  and  the  gener- 
ally accepted  view  now  is  that  these  oval  forms  are 
really  vacuoles,  and  evidence  of  retrogre.ssivc  meta- 
morphosis, and  not  spores  at  all.  Fliiggc  has 

described  similar  light  spots  in  other  bacilli.  Roux, 
^letchnikott',  and  S'oeard  had  their  attention  drawn 
to  the  fact  that  with  high  coloration  Avith  aniline, 
fnchsine,  and  snb.sequent  discoloration  in  single 
bacilli,  there  appeared  small  round  bodies  going  from 
dark  to  black,  which  gave  theni  a grain-like  appear- 
ance, and  which  they  believ('d  to  be  the  true  spores. 
C’ommenting  on  this  theory.  Cornet*  sa}-s  that  if 
these  grannies  be  the  true  spores  they  lack  the 
highly  resistant  power  of  most  other  spores,  and  possess 
only  a small  degree  of  resistance  to  warmth,  desicca- 
tion, and  anti.septics. 

5.  That  the  tubercle  bacilli  may  be  cultivated  and 
sub-cultivated  on  suitable  media  under  recpiisite  con- 
ditions outside  the  body.  Attempts  to  cultivate  the 
tubercle  bacillus  on  ordinary  media  having  failed, 
Koch  eventually  succeeded  with  blood  serum  pre- 

* “ Die  Tuberculose.” 
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pared  by  a method  devised  by  himself  and  carefully 
described  in  his  treatise. 

6.  That  inoculations  with  tubercle  bacilli,  even 
after  many  generations  of  sub-cultivation  on  blood 
serum,  produced  in  various  species  of  animals^  tuber- 
culosis characterised  by  lesions,  which,  in  their  turn, 
yielded  tubercle  bacilli. 

7.  That  no  other  matter  than  that  containing 
tubercle  bacilli,  or  than  the  pure  tubercle  bacilli 
themselves,  could,  when  inoculated  into  any  animal, 
produce  tuberculosis. 

Later  researches  of  Koch  published  in  1S97 
have  shown,  however,  that  dead  tubercle  bacilli, 
although  they  cannot  produce  tuberculosis,  do,  when 
injected  into  rabbits,  set  up  a local  toxic  action,  and 
even  inflammatory  changes,  similar  to  those  produced 
by  living  tubercle  bacilli. 

From  Koch’s  brilliant  researches  and  the  conclu- 
sions deduced  therefrom,  as  well  as  from  all  subse- 
quent investigations  and  statistics,  it  is  abundantly 
clear  that  the  tubercle  bacillus  is  the  fans  et 
origo  mali. 

Microscopic  Appearances  of  the  Ttihercle  Bacillus 
and  its  /Spores.— Tubercle  bacilli  appear  under  the 
microscope  as  delicate  rods  or  threads.  They  are 
usually  about  T5  p.  to  5 p.  in  length,  ‘2  p in  thickness ; 
thus,  in  proportion  to  their  length,  they  are  com- 
paratively thin  organisms.  The  minuteness  of  these 
organisms  will  be  realised  when  it  is  stated  that  the 
length  of  the  tubercle  bacillus  is  only  about  a quarter 
the  diameter  of  a red  blood  corpuscle,  and  that  the 
diameter  of  a red  blood  corpuscle  averages  about 
sTffoth  of  an  inch. 

The  bacilli  are  often  slightly  curved,  sometimes 
even  (Sims  Woodhead)  slightly  sinuous  or  spiral. 
They  may  be  arranged  in  pairs  or  placed  end  to  end 
so  as  to  contain  an  anufle. 

O 
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All  bacteriologists  are  not  quite  as  convinced  as 
Koch,  as  to  the  existence  of  spores.  Muir*  and 
Ritchie  say  that  in  such  a minute  organism  it  is 
extremely  difficult  to  recognise  the  exact  characters 
of  the  unstained  points.  Hence,  as  already  stated, 
some  observers  believe  these  unstained  points  to  be 


Fig.  1.— Tubercle  Bacilli  and  some  Epithelial  Cells  in  Sputum,  x 1,000. 
Vacuoles  appear  in  some  of  the  bacilli. 


spores,  while  others  consider  them  to  be  merely 
vacuoles.  The  balance  of  evidence,  from  analogy, 
and  on  biological  grounds,  appears  to  the  writer  to 
strongly  favour  the  view  that  spores  exist,  although 
whether  the  unstained  points  observed  by  Koch  were 
vacuoles  or  not  future  research  must  decide.  Koch 
states  that  spore-bearing  bacilli  are  often  numerous 
in  sputum,  especially  where  caseous  infiltration  exists, 

* “ Manual  of  Bacteriology.” 
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and  the  significance  of  this  as  bearing  out  the 
long-retained  virulence  of  sputa  must  be  borne  in 
mind.  In  old  cultures  of  the  bacilli  certain  aberrant 
forms  other  than  those  described  above  arc  found. 
For  example,  very  much  larger  elements  may  occur. 
These  may  be  long  tilaments  swollen  or  clubbed  at 
their  extremities,  or  they  may  be  irregularly  beaded, 
and  may  show  the  appearance  of  branching.  The 
significance  of  these  forms  has  been  variously  inter- 
preted ; but  such  morphological  changes  are  un- 
doubtedl}^  of  interest,  in  view  of  observations  made 
on  the  altered  character  of  the  parasite  in  certain 
conditions  outside  the  body,  to  which  reference  will 
presently  be  made.  (Fig.  1.) 

Examination  of  Sputum — Mounting  and  Stain- 
ing.— The  sputum  is  the  material  most  frequently 
examined  for  the  detection  of  turbercle  bacilli.  The 
best  process  of  staining  the  bacilli  is  the  Ziehl- 
Neelsen,  and  the  following  details  require  attention. 
Spread  out  the  small  yellow  caseous-looking  points 
of  the  sputum  by  pressure  between  two  cover  glasses. 
A thin  film  will  remain  on  each  when  the  glasses  are 
slipped  over  each  other  apart.  The  glasses  should 
then  be  dried,  and  passed  rapidly  through  the  flame 
of  a spirit  lamp,  care  being  taken  not  to  scorch  the 
film.  The  cover  glass  should  then  be  floated  film 
downwards  on  a solution  made  up  as  follows : — 
Saturated  alcoholic  solution  of  basic  fuchsine,  1 part ; 
absolute  alcohol  or  rectified  spirit,  10  parts ; 5 per 
cent,  carbolic  acid  solution,  10  parts.  This  fluid  is 
well  mixed,  and  a small  quantity  filtered  into  a 
watch-glass  on  which  the  film  is  floated  as  above 
described.  If  time  be  an  object,  gently  heat  the 
fluid  over  a Bunsen  burner  or  spirit  lamp  until 
steam  rises ; then  drop  the  film  on  to  the  surface, 
and  at  the  end  of  from  three  to  five  minutes  the 


16 


TUJ3EHCUL0SIS. 


bacilli  will  be  well  stained.  It’  time  be  not  an  object, 
or  if  sections  are  to  be  stained,  the  preparation 
should  be  left  in  the  fluid  from  twelve  to  twenty- 
four  hours.  The  preparations  are  then  transferred 
to  a watery  25  per  cent,  solution  of  sulphuric  acid, 
when  the  pink  rapidly  becmnes  a yellowish-brown 
tinge.  When  the  decolorisation  is  complete,  there 
should  be  no  return  of  the  pink  on  plunging  the 
specimen  into  a bowl  of  water  to  which  a drop  of 
ammonia  has  been  added ; it  may  be  necessary  to 
return  the  specimen  once  or  twice  to  the  acid  before 
this  end  is  attained.  After  thoroughly  rinsing  in 
this  slightly  alkaline  water,  the  specimen  should  bo 
counter-stained  in  a watery  solution  of  methylene 
blue.  It  should  then  be  washed  iu  water,  carefully 
dried,  and  mounted  in  Canada  balsam.  The  bacilli 
may  now  be  seen  under  the  microscope  standing 
out  as  bright  red  rods  in  a blue  background  of 
debris,  pus  corpuscles,  and  cells.  (Plate  1,  b.) 

Observations  on  Life  of  Tubercle  Bacilli 
outside  the  Body. — Although  since  the  time  of 
Koch’s  first  discoveries  not  much  has  been  added  to 
our  knowledge  of  the  actual  etiology  of  tuberculosis, 
other  investigators  have  been  diligently  at  work  to 
try  and  learn  more  of  the  history  of  the  parasite 
outside  the  human  or  other  animal  host,  and  on  this 
point  some  valuable  observations  have  been  made. 
Thus,  Nocard,  Koux,  and  Sir  Hugh  Beevor,  as  the 
results  of  numerous  experiments,  arc  inclined  to 
believe  that  the  tubercle  bacillus  may,  under  certain 
conditions,  like  the  bacillus  of  typhoid  or  cholera, 
gradually  accustom  itself  to  a more  saprophytic 
existence,  during  which  period  it  grows  more  lux- 
uriantly and  is  more  resistant,  while  at  the  same 
time  it  loses  some  of  its  virulence ; but  this  theory 
reqi^iires  more  evidence  than  has  hitherto  been 
adduced. 


I'latf  I. 
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(a)  Pneumococcus  (Fraenkel’s)  in  sputum,  from  case  of 
acute  pneumonia.  Stained  Ziehl-Neelsen,  fuchsine; 
decolorised  in  weak  acetic  acid  ; x 1,000. 


(b)  Tubercle  Bacilli  in  sputum,  from  case  of  phthisis, 
X 1,000.  Stained  by  the  Ziehl-Neelsen  process. 

(After  an  Original  Drawing  by  Richard  Muir.) 


Pneumococci  and  Tubercle  Bacilli. 
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The  researches  of  Ransome*  included  a series 
of  experiments  which  went  to  show  how  polluted 
atmospheres,  especially  those  polluted  by  overcrovvd- 
ing,  absence  of  sunlight  and  impure  damp  subsoils, 
favour  the  culture  of  bacillus,  or  at  least  “ the  j)r&- 
seruation  of  its  virulence.”  These  researches  and 
the  practical  conclusions  to  be  drawn  therefrom  are 
of  such  interest  and  importance  that  further  reference 
Avill  be  made  to  them  in  Chapter  III. 

Certain  Avell-established  characters  of  the  tubercle 
bacillus,  such  as  its  slow  growth  under  cultivation, 
its  resistance  to  staining,  and  its  retention  of  the 
stain  Avhen  once  it  is  effected,  a property  Avhich  it 
shares  with  spores,  together  with  its  tenacity  of  life 
within  the  host,  and  the  chronic  nature  of  the  disease 
it  excites,  all  seem  to  suggest  a probable  hardihood 
and  resistance  to  destruction  outside  the  host. 

Communication  of  the  Disease. — Tuberculosis  is 
conveyed  from  man  to  man  and  from  animals  to 
man,  but  in  both  instances — and  this  is  the  point 
of  such  profound  interest  and  moment,  and  the 
one  which  is  arousing  the  attention  and  action  ot 
the  civilised  Avorld— the  channels  by  which  the 
bacilli  are  conveyed  are  accessible  and  controllable. 
From  tuberculosis  in  man  the  sources  of  danger 
are  the  sputa,  secretions  or  discharges,  and  excre- 
ment ; in  animals,  meat,  milk,  and  to  some  extent 
the  excrement.  These  various  channels  will  be 
fully  considered  in  subsequent  chapters. 

GEOGRAPHICAL  DISTRIBUTION  OF  TUBERCULOSIS. 

If  the  zoological  distribution  is  Avide,  the  geo- 
graphical is  equally  so. 

Tuberculosis  exists  in  every  country,  and  is  most 
intense  in  centres  Avhere  the  population  is  thickest. 

* Webor-Parke.s  Prize  Essay  for  1897. 
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Cliiiuitc  as  affected  by  mere  latitude  does  not  seem 
to  have  any  influence  on  the  disease,  and  the  death- 
rates  from  phthisis  as  given  by  Lombard  are  in 
!Milan  132,  m Rome  114,  and  m London  121  per 
thousand  deaths.  According  to  this  same  authority 
St.  Petersburg  has  151  and  Lima  in  Peru  I7l  per  1,000, 
so  that  latitude,  so  long  supposed  to  be  of  sucn  import- 
ance, is  shown  to  have  apparently  no  effect.  Altitude, 
on  the  other  hand,  appears  to  be  a much  more  potent 
factor,  and  in  the  Alps,  the  Andes,  and  the  interior 
plateaux  of  Mexico  and  South  Africa  the  disease  is 
extremely  rare.  The  difference  both  in  the  occur- 
rence of  fresh  disease,  and  the  influence  on  persons 
already  suffering  from  tuberculosis,  is  strikingly 
shown  in  this  respect  in  South  Africa,  where  on 
the  coast  a certain  amount  of  tuberculosis  occurs  and 
phthisical  patients  do  not,  as  a rule,  improve,  while 
at  the  same  latitude  on  the  interior  plateaux,  some 
3,000  to  4,000  feet  higher,  a fresh  case  of  tuberculosis 
is  rare,  and  the  effect  on  phthisical  patients  is  usually 
high!}'  beneficial. 

Soil  is  a factor  almost  as  important  as  altitude, 
and  will  be  considered  later. 

Other  conditions  influencing  tuberculosis  are  race, 
se.v,  and  aye. 

Race.  — On  the  influence  of  race  the  evidence  is 
not  very  conclusive,  although  the  coloured  races  when 
brought  into  cities  seem  unusually  liable  to  attack. 
If,  however,  the  sanitary  conditions  of  native  cpiarters 
in  colonial  towns,  which  have  come  under  the  obser- 
vation of  the  writer,  be  taken  into  consideration,  it 
is  doubtful  if  any  reliable  influence  with  regard  to 
race  can  be  drawn.  ITie  Aryan  races  all  seem  equally 
liable,  while  the  intermingled  Spanish  and  American 
races  of  Lima  and  Rio  Janeiro  have,  according  to 
Lombard,  about  the  some  phthisical  mortality  as 
obtains  at  C'hristiana  or  Athens. 
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Sex. — With  regard  to  sex,  the  Registrar-General’s 
returns  from  1881  to  1890  are  1,609  females  to 
1,847  males  per  million  living.  But,  as  Ransome 
points  out,  other  circumstances  than  that  of  sex 
govern  this  mortality. 

Age. — Congenital  tuberculosis  is  almost  unknown. 
Under  five  years  the  organs  other  than  the  lungs 
are  chiefly  affected.  In  youth  and  middle  age 
phthisis  is  the  most  common  form  of  the  disease, 
from  the  age  of  twenty-five  to  thirty-five  years  being 
the  most  fatal  decade — in  fact,  nearly  half  the  deaths 
occurring  in  England  at  that  stage  of  life  are’  due 
to  pulmonary  tuberculosis.  Pulmonary  tuberculosis 
is  the  disease  of  all  others  which  cuts  men  and 
women  down  in  the  flower  of  their  lives.  It  occurs 
less  commonly  in  later  life,  but  may  do  so  even  in 
extreme  old  age.  In  the  decade  1881-90,  118,508 
persons  died  of  this  disease  between  the  ages  of  25 
to  35,  out  of  a total  of  307,550  deaths.  DiCW.  Ogle 
gives  the  phthisis  rate  per  million,  at  75  years  and 
upwards,  as  over  500. 
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CHAPTER  Jl. 

THE  DIFFERENT  CLINICAL  FORMS  OF  TUBER- 

CCLOSIS. 


Histology  ami  Morbid  Auatoiny— Congenital  Tuberculosis — Acute  or 
Miliary  Tuberculosis— General,  Pulmonary,  and  Meningeal  Forms — 
Tuberculosis  of  Lymi)h  Glands— Genenil— Cervical,  Mesenteric,  and 
Bronchial  — Pulmonary  Tuberculosis  — Acute  Phthisis  or  Caseous 
Tuberculosis  of  Lungs — I’neumouic  and  Broncho-pneumonic  Types— 
Chronic  Phthisis — Fibro  Caseous  and  Fibroid  Forms — Tuberculosis 
of  the  Serous  Membranes— Peritoneal,  Pleuritic,  and  Pericardial — 
Tuberculosis  of  Brain  and  ^tinal  Cortl — The  Alimenhiry  System — 
The  Intestines — The  Liver — Tiilierculosis  of  Genito-Urinary  System 
— Kidneys,  Bladder,  Testes— Tuberculosis  of  Joints,  Bones,  and 
Muscles — Cold  Abscess— Tubercular  Teuo-Synovitis — The  Integu- 
mentary Sj’stem — Tubercular  Ulcer — Lupus  Vulgaris— Tubercular 
Affections  of  the  Eye. 

Histology  and  Morbid  Anatomy. — The  “ tubercle  ” 
produced  by  the  tubercle  bacillus  is  not  in  ap- 
pearance peculiar  to  tuberculosis;  the  actino]n}'ces 
and  strongylus  parasites  produce  very  similar 
growths. 

Newman’s  account  of  the  formation  of  the  tuber- 
cule  has  already  been  given  on  page  10.  Baumgarten 
describes  the  process  as  follows  : — 

There  is  a multiplication  of  fixed  cells,  more 
particularly  those  of  connective  tissue  and  the 
endothelium  of  the  capillaries ; and  from  them  poly- 
gonal rounded  bodies  with  nuclei  are  produced,  and 
described  as  epithelioid  cells.  From  the  vessels  of 
the  focus  of  infection,  leucocytes,  both  polynuclear  and 
mononuclear,  are  given  forth.  The  polynuclear  are 
rapidly  destroyed,  the  mononuclear  more  slowly 
disintegrate. 
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A rarefixction  of  the  connective  tissue  matrix 
results  in  a reticulum  of  fibres,  most  apparent  at 
the  margin  of  the  growth.  Giant  cells  are  formed 
in  some  tubercles  by  the  increase  in  the  protoplasm. 
They  frequently  contain  bacilli.  The  appearance  of 


Fig.  '2. — Tubercular  Xoclule.  x 80.  The  microphotograph  shows  the 
minute  tubercle  beginning  to  break  down. 


the  tubercle  varies  someAvhat  in  cliftercnt  organs,  but 
the  process  is  essentially  the  same  in  all.  The  liver 
is  one  of  the  best  organs  in  -which  to  study  the 
structure  and  development  of  the  tubercle,  as  in  it 
the  growth  is  not  complicated  by  numerous  catarrhal 
changes,  such  as  occur  in  the  lung.  The  nodules  are 
first  seen  as  “ small  grey  or  caseous  granulations, 
cither  in  the  capsule  itself  or  near  the  surface 
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of  the  liver.”  * The  nodule,  however,  soon  loses  its 
grc}'  colour,  for  as  soon  as  the  growth  has  become 
fully  developed  it  is  non- vascular,  and  rapidly 
becomes  first  caseous  and  then  bile  stained.  After 
the  tubercle  is  once  formed,  its  blood-vessels  vanish, 
and  two  processes  ensue — those  of  caseation  and 
sclerosis. 

Caseation. — The  necrosis,  following  on  an  inter- 
ference with  the  blood  supply,  and  direct  bacillary 
action,  which  occurs  at  the  centre  of  the  nodule,  is 
the  initial  stage  of  caseation.  Proceeding  outwards 
from  this  centre  the  nodule  gradually  becomes  of  a 
yellowish  colour  throughout  Blood  - vessels  are 
absent,  and  fused  together.  These  yellowish  nodules 
form  cheesy,  often  fused  masses,  which  may  either 
soften  still  further,  become  encapsided  with  a fibroid 
lining,  or  calcify. 

Sclerosis  implies  an  increase  in  the  fibroid  ele- 
ments which  frequently  accompanies  caseation;  and 
when  necrosis  in  the  centre  of  the  nodule  has  not 
proceeded  beyond  a sort  of  hyaline  stage  which 
precedes  actual  caseation,  the  tubercle  becomes  con- 
verted into  a hard,  firm  structufe.  This  type  of 
nodule  is  common  in  the  peritoneum.  The  fibro- 
caseous  variety  often  also  occurs  in  the  lungs. 

The  sclerotic  condition,  with  or  without  calcifica- 
tion, is  the  one  that  supervenes  in  all  healing  tubercular 
lesions.  Cicatrisation  is  Nature’s  remedy  for  repairing 
lesions  in  the  soft  tissues,  and  is  part  of  the  healing 
process  of  a wound,  whether  that  wound  be  inflicted 
by  external  violence  or  ulceration,  or  by  some  other 
internal  destruction  of  tissue.  The  chronic  character 
of  pulmonary  tuberculosis  is  often  such  that  the 
two  processes,  caseation  destructive  and  sclerosis 
healing,  proceed  together. 

Where  sclerosis  triumphs,  the  disease  is  held  in 

• “ Practical  Pathology.”  Woodhead. 
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check;  where  caseation  progresses,  the  patient’s 
tissues  and  life  are  eventually  destroyed.  The  pro- 
cess of  fusion  of  tubercular  nodules  may  go  on 
till  an  entire  organ  is  involved,  and  in  the  lung 
large  cavities  are  thus  formed.  In  addition  to  the 
tubercular  nodule,  and  the  fusion  of  many  such 
nodules,  there  are  secondary  inflammatory  processes 
excited  by  the  bacilli,  which,  especially  in  the  lung, 
become  very  extensive,  producing  both  catarrhal 
and  fibrinous  patches  of  pneumonia.  These  second- 
ary inflammatory  processes,  as  well  as  the  bacilli 
themselves,  excite  the  production  of  cicatricial 
sclerotic  tissue.  They  are  also  liable  to  be  invaded 
by  micrococci,  and  so  broken  down. 

The  classification  of  the  clinical  forms  of  tuber- 
culosis is  one  by  no  means  free  from  difficulty,  and 
a careful  perusal  of  some  of  the  various  treatises 
on  phthisis  compel  the  student  to  sympathise  with 
Koch  when,  in  his  famous  essay,  he  replied  to  the 
reproach  that  he  Avas  not  paying  sufficient  attention 
to  pathological  anatomy  by  saying  that  his  desire 
Avas  to  “Avork  out  the  etiological  relations  of  tuber- 
culosis, leaving  the  anatomical  details  to  pathological 
anatomists.”  While  the  labours  of  the  pathological 
anatomist  have  conferred  great  benefits  upon  medicine, 
it  must  be  admitted  that  in  the  pre-bacteriological 
age  of  pathology  the  combined  efforts  of  the  ph3^sician 
and  pathologist  presented  the . student  Avith  a variety 
of  pictures  of  phthisis  in  Avhich  there  Avas  a large 
clement  of  obscurity.  For  confirmation  of  this  it  is 
only  necessary  to  refer  to  the  text-books  of  Avriters 
on  phthisis,  almost  every  one  of  Avhom  offers  a 
classification,  and  in  some  cases  a nomenclature,  of 
his  OAvn.  The  fact  is,  the  full  effect  of  the  brilliant 
researches  of  Koch  into  the  etiology  of  tuberculosis 
has  scarcely  yet  had  time  to  be  adequately  expressed 
in  the  literature  of  phthisi.s,  but  CA^ery  fresh  A\’ork 
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written  shows  the  influence  of  his  teaching,  and  all 
future  classification  must  be  made  with  the  strictest 
regard  to  the  history  and  pathological  eftects  of  the 
tubercle  bacillus. 

One  of  the  ablest  and  most  scientific  classifications 
of  the  difterent  clinical  forms  of  tuberculosis  is  con- 
tained in  Osier’s  “ Practice  of  Medicine,”  and  as  it  has 
the  further  advantage  of  being  clear,  methodic,  and 
complete,  this  classification,  with  one  or  two  modifi- 
cations, will  be  followed  here. 

CONGENITAL  TCHERCULOSLS. 

d'his  is  extremely  rare,  and  onl}'  some  nine  or 
ten  cases  have  been  described. 

This  is  entirely  in  accord  with  what  obtains  among 
cattle,  and  Nocard*  cpiotes  statistics  from  abattoirs  as 
convincing  evidence  against  the  inheritance  of  the 
disea.se.  Thus  he  states  that  160,000  calves  are 
slaughtered  annually  at  the  abattoir  in  IMunich,  and 
that  out  of  their  number  2 were  found  tuberculous 
in  187cS,  0 in  1870,  0 in  1880,  0 in  1881,  2 in  1882. 

At  Lyons  5 out  of  400,000  slaughtered  at  the 
abattoir  were  found,  and  at  Rouen  8 out  of  60,000. 
As  Nocard  very  justly  maintains,  these  figures  are 
of  especial  interest  to  the  student  of  human  tuber- 
crdosis,  as  the  wholesale  slaughter  of  ver}^  young 
calves  artbrds  facilities  of  examination  in  regard  to 
congenital  tuberculosis  which  are  not  obtainable 
among  infants. 

ACUTE  TUBERCULOSIS — .MILIARY  TUBERCULOSLS. 

In  this  form  of  the  disease  tuberculosis  more  nearly 
approaches  the  acute  infectious  disea.ses  in  clinical 
symptoms  than  in  any  other,  and  the  actual  toxiemia 
produced  by  the  bacillus  appears  to  be  more  acute 

* “The  Animal  Tuberculose.s.“ 
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than  in  any  other  form  of  tuberculosis.  The  etiology 
of  the  disease  was  described  in  the  resume  of  Koch’s 
researches  given  in  the  last  chapter  (p.  8).  In- 
fection in  the  great  majority  of  cases  is  an  auto- 
infection arising  from  tuberculous  matter  being 
introduced  directly  into  the  blood  stream  or,  in 
more  rare  cases,  into  the  thoracic  duct.  From  tuber- 
culous glands,  bones,  or  lungs,  or  from  any  other 
tuberculous  focus,  ulceration  into  a vein  inay  occur, 
and,  by  introducing  the  bacilli  into  the  circulation, 
set  up  the  disease.  The  tracheal  and  bronchial 
glands  are  perhaps  the  most  common  sources  of 
d’igin,  but  It  is  not  always  possible  to  trace  the 
course  and  history  of  the  invasion.  For  clinical 
purposes  miliary  tuberculosis  may  be  divided  into 
(1)  acute  general  infection,  (2)  cases  with  marked 
]5ulmonary  symptoms,  and  (8)  cases  with  cerebral 
symptoms. 

The  acute  general  infection  closely  resembles 
typhoid  fever.  The  temperature  is  more  irregular, 
and  the  characteristic  typhoid  spots  are  absent, 
although  red  spots  do  occur.  The  spots  do  not, 
however,  appear  in  crops,  and  lack  the  characters  of 
the  typhoid  eruption.  Acute  general  tuberculosis 
may  at  any  stage  develop  the  pulmonary  or  menin- 
geal form,  or  may  terminate,  Avithout  either  of  these 
being  pronounced,  in  general  torpor,  coma,  and  death. 

Pulmonary  Form. — Miliary  Tuberculosis  of  the 
Lungs. — While  infection  in  acute  miliary  tubercidosis 
may  arise  from  any  breaking  down  of  tuberculous 
deposit,  there  is  little  doubt  that  in  the  pulmonary 
form  of  the  disease  an  old  deposit  in  the  lung  itself 
is  usually  the  focus  from  Avhich  the  infection  is 
derived.  Thus  Kingston-Fowler  recorded  a case'*  in 
Avhich  a caseous  mass  at  the  apex  of  the  left  lung, 

* “ rroceedings  of  the  Royal  Medico-Chi.  Soc.”  Series  III., 
vol.  viii.,  page  48. 
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which  had  probably  been  encapsuled  for  forty  years, 
broke  down  and  caused  death  from  acute  pulmonary 
tuberculosis  in  twenty-eight  da}’s. 

The  miliary  tubercles  occur  in  large  numbers 
through  the  lung,  in  parts  previously  unatfected, 
and  also  frequently  throughout  the  pleura.  The 
symptoms  vary  a good  aeal,  though  cyanosis  is 
usually  strongly  marked.  Cough  is  usually  present 
but  is  not  always  so,  and  the  expectoration  may  vary 
from  none  at  all  to  one  of  a clear  muco-purulent 
or  even  occasionally  rusty  character.  Dyspnoea  is 
usually  an  early  symptom,  and  the  respirations  are 
considerably  increased  in  number. 

The  temperature  rises  to  102°  or  103°,  but  is 
irregular.  The  pulse  is  feeble  and  rapid.  The 
physical  signs  are  equally  open  to  variation,  the 
percussion  note  may  be  almost  unaffected,  it  may 
l)e  dull  over  the  bases,  where  areas  of  broncho- 
pneumonia may  develop,  or  it  may  even  be  hyper- 
resonant owing  to  acute  emphysema.  On  auscultation, 
rjiles,  either  sibilant  or  tine,  may  be  heard.  Tubercle 
bacilli  are  not  usually  present  in  the  sputum,  as  the 
miliary  tubercle  is  not  sufficiently  advanced  to  caseate 
and  break  down.  The  spleen  is  enlarged  and  some- 
times tender.  Of  all  forms  of  pulmonary  tuberculosis 
this  is  the  most  fatal,  and  the  prospects  of  arrest  are 
probably  almost  nil,  though  instances  are  stated  to 
occur.  In  diamosiim  the  disease,  the  two  most  strik- 
ing  features  to  be  borne  m mind  are  c3^anosls  and 
dyspno'a ; the  incidence  of  cerebral  symptoms  is  not 
uncommon,  and  Avhen  it  occurs  liiiall}'^  determines 
the  true  nature  of  the  disease. 

Meningeal  Form. — Tuberculous  Meningitis. — 
This  is  the  most  distressing  form  of  tuberculosis 
which  occurs  in  children.  It  occurs  also  in  adults, 
but  in  them  is  much  less  common.  A caseating 
gland  in  the  mediastinum,  or  me.sentery,  is  usually 
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the  focus  from  which  the  infection  is  derived.  In 
this  disease  miliary  tubercles  are  established  in  the 
menini^'es,  often  so  minute  as  to  be  almost  indis- 
tinguishable to  the  naked  eye.  • The  smaller  arteries 
are  favourite  sites  lor  the  tubercles,  and  they  are 
found  as  nodular  enlargements  in  the  perivascular 
sheaths.  A turbid  condition  of  the  membranes 
occurs,  followed  by  a fibrinous  exudation. 

The  membranes  of  the  base  of  the  brain  are 
usually  most  extensively  affected,  and  those  of  the 
cord  are  frequently  attacked.  The  amount  of  exuda- 
tion is  often  considerable,  hence  the  term  “ acute 
hydrocephalus,”  or  water  on  the  brain,  Avhich  is  some- 
times given  to  the  disease. 

Sym2->tom8.—Th\s  form  of  meningitis,  though 
rapidly  fatal  in  its  acute  stage,  has  not  infrequently 
a prodromal  period  of  some  duration.  Thus  the 
following  symptoms  often  usher  in  the  attack.  The 
child  is  listless  and  unwilling  to  exert  himself;  a 
change  in  the  child’s  character  is  frequently  noticed, 
and  this  is  a symptom  so  common  that  it  should 
always  be  inquired  for.*  The  temperature  rises  in 
the  evening.  Yomiting  and  headache  then  super- 
vene, usually  accompanied  by  constipation.  The 
vomiting  or  retching  have  the  cerebral  character — 
that  is,  they  occur  between  meals,  when  digestion  is 
over  and  the  stomach  nearly  empty.  The  pulse  is 
usually  rapid ; the  breathing  irregular  and  sighing, 
often  accompanied  by  gaping.  The  senses  become 
abnormally  acute ; there  is  photophobia,  with  con- 
traction of  the  nil  pi  1 and  a shrinking  from  loud 
noises.  The  child  is  excited,  crying  and  often 
screaming  Avdiile  awake,  and  twitching  incessantly 
when  asleep.  The  stage  of  irritation  is  now  fully 
established,  and  superadded  to  the  above  symptoms 
is  often  a wild,  restless,  incessant  movement  which, 
* “ On  Disease  in  Children.”  Eustace  Smith. 
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oombinecl  with  the  child’s  piteous  cries,  present  the 
most  painful  clinical  picture  it  is  possible  to  behold, 
’rreatinent  will  be  referred  to  again  in  Chapter 
but  as  in  this  form  of  the  disease  there  is 
practically  no  hope  of  cure,  palliation  during  the 
acute  irritative  stages  is  urgently  demanded  for  the 
sake  of  both  the  cliild  and  his  friends,  d'o  withhold 
narcotics  such  as  opium  and  chloral  under  the.se 
conditions  is  to  fail  to  provide  the  only  succour  it 
is  in  the  physician’s  power  to  offer.  1 have  seen  a 
large  number  of  childi’cn  suffering  I’rom  tubercular 
meningitis,  and  I feel  bound,  inasmuch  as  many  text- 
books make  no  mention  of  narcotics,  while  describing 
the  condition,  to  emphasise  the  duty  of  relieving  its 
intense  suffering. 

Following  the  irritative  stage  is  a condition  of 
coma;  the  child  is  often  delirious,  and  when  not  so  is 
dull  and  apathetic.  Convulsions  are  not  uncommon. 
The  pupils  from  being  contracted  now  gradually  dilate 
or  become  irregular.  Scpiinting  also  occurs. 

The  last  stage  is  that  of  paralysis,  although 
muscular  spasms  of  one  or  both  sides  may  occur. 
The  eyelids  are  only  partially  closed,  and  the  pupils 
fully  dilated.  But  the  child  cannot  be  rou,scd,  and 
remains  happily  unconsciou.s.  Diarrho'a  is  not  un- 
common. The  temperature  is  often  subnormal.  The 
pulse  becomes  rapid.  Involuntary  passage  ot  urine 
and  fieccs  now  occurs,  and  a low  typhoid  condition 
continues  to  the  end. 

The  duration  of  the  disease  is  usually  from  a 
fortnight  to  a month.  The  .symptoms  more  readily 
reveal  the  true  nature  of  the  di.sease  than  in  either 
of  the  other  forms  of  miliar}'  tuberculosis,  and  are 
usually  fairly  uniform,  following  the  stages  described 
above.  A'ariations,  however,  do  occiir,  more  especially 
in  the  temperature,  which  during  the  last  stage  is 
sometimes  subnormal,  sometimes  hyperpyrexic  in 
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character.  In  diagnosing  the  disease  in  young 
children,  it  is  very  important  to  bear  in  mind  that 
cerebral  symjDtoms  are  frequently  due  not  to  disease 
in  the  brain  but  to  disease  of  other  organs,  causing 
sympathetic  disturbance  of  the  cerebrum.  This  is 
often  a cause  of  incorrect  diagnosis;  pneumonia  is 
constantly  treated  as  cerebral  by  persons  who  do  not 
examine  the  chest,  so  also  is  pleurisy.  Both  these 
complaints  are  very  often  comparatively  latent  in 
children.*  The  disease  is  far  more  rare  among 
adults  than  children,  and  among  children  much 
jnore  frequent  from  two  to  five  years  of  age  than 
in  infants  under  a year.  The  etiology  of  the 
disease  explains  this  age  incidence  among  children. 
For  the  production  of  tubercular  meningitis  it  is 
necessary  to  have  a primary  tuberculous  caseating 
focus  already  established,  and  this  is  almost  invari- 
ably situated  in  children  in  a lymph  gland.  There 
must  therefore  be  sufficient  time  for  the  lymph  gland 
to  become  affected,  and  hence  the  rarity  of  the 
disease  in  infants  under  a year.  A common  course 
of  events,  as  will  be  more  clearly  shown  in  sub.sequent 
chapters,  is  probably  the  consumption  of  unboiled 
tuberculous  milk  producing  scrofula  of  the  cervical 
or  mesenteric  glands,  then  caseation  and  breaking 
down  of  one  of  these  glands  into  a small  vein,  and 
the  establishment  of  tubercular  meningitis. 

TUI5ERCLTLOSIS  OF  LYMPH  GL.\NDS  (SCROFUL.A.). 

Ill  children  the  commonest  form  of  tuberculosis 
is  an  affection  of  one  or  more  groups  of  the  lymph 
glands.  These  conditions  may  also  arise  in  later 
life. 

In  describing  the  occurrence  of  tubercle  bacilli  in 
connection  with  chronic  adenitis  or  the  tuberculous 

* “Discuses  of  Children.”  Thomas  Hillier. 
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enlargement  of  lyni|;)h  glands,  Koch  clearl}^  states 
that  the  bacilli  occur  in  much  smaller  numbers  than 
in  the  more  rapidly  developing  tubercular  nodules, 
that  they  are  found  almost  exdusively  in  the  giant 
cells,  and  then  only  one  or  two  at  a time. 

This  comparatively  scanty  distribution  of  the 
bacilli  is  probably  sufficient  to  account  for  the  lesser 
virulence  of  material  I’rom  scrofulous  glands,  when 
inoculated  into  the  guinea-pig,  than  that  exhibited  in 
the  guinea-pig  by  material  from  ordinary  tubercle, 
though  some  experimenters  have,  on  the  ground  of 
this  more  delayed  and  slighter  action  with  the  virus 
of  scrofula,  maintained  that  it  is  of  a milder  character 
than  that  of  ordinary  tubercle.  Marfan  maintains 
that  “ scrofula  ” in  childhood  confers  a sort  of  pro- 
tection against  tuberculosis  in  later  life,  but  the 
evidence  adduced  is  far  from  convincing,  and  an 
unhealed  focus  of  tuberculous  adenitis  is  now  recog- 
ni.sed  as  a standing  menace  to  the  organism,  from 
which  at  any  time  acute  tuberculosis  may  be  dis- 
seminated throughout  the  system.  Indeed,  Osier 
goes  so  far  as  to  say  that  in  three-fourths  of  the 
instances  of  acute  tuberculosis  the  infection  is  derived 
from  this  source.  Fortunately  a tendency  to  spon- 
taneous healing  does  exist,  and  the  calcified  remnants 
of  * mesenteric  and  bronchial  glands  occasionally 
found,  bear  witness  to  this  result  ; on  the  other 
hand,  the  cessation  of  disease  may  be  only  tempor- 
ary. 'I’he  clinical  form  of  tuberculous  affections  of 
the  glands  may  be  divided  into  : — 

1.  General  Tuberculous  Lymphadenitis.  — A 
diffuse  tuberculosis  of  nearly  all  the  lymph  glands 
in  the  body  does  occur,  although  the  condition  is 
by  no  means  a common  one.  In  infants  this  condition 
is'  sometimes  found  occurring  by  successive  invasions 
of  the  different  groups  of  glands  until  all  or  nearly 
all  are  involved.  The  termination  is  almost  invari- 
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ably  fatal  either  from  the  general  cachexia  produced 
or  from  the  onset  of  meningitis. 

2.  Local  Tuberculous  Lymphadenitis.  — Much 
more  common  are  the  three  well-known  forms  of 
this  condition — [a)  cervical  ; ijj)  mesenteric  ; and 
(f)  bronchial. 

(a)  Cervical. — Scrofula  of  the  neck  is  the 
commonest  form,  and  is  the  typical  scrofula,  or 
king’s  evil  of  the  older  writers.  Children,  especially 
of  the  poorer  classes,  are  very  liable  to  be  attacked, 
and  the  disease  is  prevalent  in  the  slums  of  cities 
where  the  air  of  the  crowded  dwellings  is  impure 
and  the  surroundings  filthy.  Various  conditions 
may  precede  and  accompany  it,  such  as  nasal 
and  throat  catarrhs,  enlarged  tonsils,  and  adenoid 
growths  in  the  pharynx.  Any  one  of  these  predis- 
poses to  attack,  and  a catarrhal  mucous  membrane,  an 
ulcerated  tonsil,  or  an  adenoid  growth  undoubtedly 
presents  an  open  door  to  the  invading  tubercle 
bacillus.  The  subtnaxillary  are  usually  the  first 
glands  to  enlarge,  and  constitute  what  are  popularly 
known  as  “ kernels.”  Their  appearance  should  at 
once  lead  to  a careful  search  for  “ adenoids,”  or  some 
one  of  the  other  conditions  referred  to  which  favour 
the  entrance  of  the  bacillus.  The  enlargement  of  the 
affected  glands  proceeds  slowly,  and  the  tumours 
ai’e  at  first  round,  well  defined,  and  isolated,  later 
they  accumulate  into  knotted  masses.  The  glands 
in  the  post-cervical  triangle  and  over  the  clavicle 
often  gradually  become  involved.  The  skin  over  the 
tumours  at  first  remains  loose  and  freely  movable, 
but  as  inflammation  and  suppuration  supervene  it 
becomes  adherent.  Suppuration  does  not  always 
occur,  as  the  enlargement  of  the  glands  may  be 
arrested  at  any  period  of  their  growth  under  favour- 
able circumstances,  but  when  it  does  occur  absces.ses 
are  produced  which,  whether  they  burst  and  discharge 
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throuj^h  a sinus  or  are  surgically  opened,  are  very 
slow  in  healing.  Fever  occurs  where  the  growth 
ot  the  glands  is  large  and  rapid.  The  course  of 
the  disease  is  a chronic  one,  and  death  only  rarely 
supervenes  on  an  attack.  Coryza,  eczema  of  the 
head,  and  keratitis  are  common  accompaniments,  and 
children  suffering  from  the  disease  are  usually 
amcmic  and  puny  in  appearance. 

(h)  Mesenteric —Tabes  Mesenterica. — Consump- 
tion of  the  Bowels. — Tuberculous  affection  of  the 
mesenteric  glands  is,  if  not  quite  so  common  in 
children  as  the  affection  of  glands  in  the  neck, 
considerably  more  fatal,  and  in  dispensary  and 
out-patient  practice  is  one  of  the  diseases  con- 
tinually met  with.  Sir  William  Broadbent  * specially 
referred  to  tabes  mesenterica  as  the  "sad  excep- 
tion ” to  the  list  of  tuberculous  forms  of  disease 
which  were  diminishing  in  numbers.  Tabes  mesen- 
terica is,  in  fact,  actually  on  the  increase  among 
infants  under  one  year  of  age,  and  this  increase,  both 
in  Sir.  W.  Broadbent’s  and  Sir  R.  Thorne’s  opinion, 
is  due  to  the  feeding  of  infants  on  unboilecl  milk 
containing  the  tubercle  bacilli.  The  glands  affected 
are  those  of  the  mesentery  and  retro-peritoneum, 
which  become  enlarged  and  caseate — or  occasionally 
go  on  to  suppuration  or  calcification.  Post-mortem 
examinations  in  children  who  have  died  of  other 
diseases  frecpiently  reveal  tuberculous  mesenteric 
glands,  where  the  glands  have  become  enlarged  and 
the  disease  in  an  early  stage  has  existed  without 
detection.  It  is  reasonable  to  suppose  also  that 
many  of  these  incipient  cases  under  favourable  con- 
ditions recover  without  being  detected.  Experiments 
on  anitnals  seem  to  show  that  to  get  severe  glandular 
affections  the  food  containing  the  tubercle  bacilli 

* jiloeting  at  ^farlborough  House  to  inaugurate  the  National 
Association  for  the  Prevention  of  Tuberculosis,  Dec.,  1898. 
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must  contain  it  in  appreciable  quantities  and  be 
administered  over  some  space  of  time.  The  symptoms 
of  the  disease  in  children  are  usually  an  enlarged 
and  tympanitic  abdomen,  often  with  some  dilations 
of  the  superficial  veins,  caused  by  interference  with 
the  portal  circulation ; frequent  or  chronic  diarrhoea, 
a wasted  and  amemic  appearance.  There  is  generally 
a slight  rise  of  temperature  and  considerable  debility. 
A catarrhal  condition  of  the  bowel  doubtless  favours 
the  invasion  of  the  bacillus,  and  in  this,  as  in  all 
other  forms  of  tuberculosis,  the  preparation  of  the 
soil  by  unfavourable  hygienic  and  pathological 
agencies  plays  an  important  part  in  paving  the  way 
for  the  establishment  of  the  disease  after  the  actual 
sowing  of  the  seed.  It  is  difficult  to  make  out  the 
enlarged  glands  by  palpation,  but  when  the  peri- 
toneum becomes  involved,  as  is  not  infrequently  the 
case,  hard  nodules  may  be  felt,  and  in  some  instances 
ascites  occurs. 

(c)  Bronchial  Glands. — The  two  main  channels 
of  entry  for  the  tubercle  bacilli  are  the  alimentary 
tract  and  the  respiratory  passages.  Sims  Woodhead 
believes  that  the  tonsils  and  upper  part  of  the 
pharynx  are,  like  the  walls  of  the  intestine,  liable 
to  invasion  by  bacilli  contained  in  milk,  which  thus 
find  their  way  to  the  cervical  as  well  as  to  the 
mesenteric  glands.  The  bronchial  glands,  however, 
except  when  they  become  enlarged  secondarily  to 
the  cervical  and  supra-clavicular  groups,  are  affected 
through  the  lungs  by  acting  as  “filters  in  which 
lodge  the  various  foreign  particles  which  escape 
the  normal  phagocytes  of  bronchi  and  lungs  ” 
(Osier).  Among  and  attached  to  these  particles 
tubercle  bacilli  are  not  uncommon.  These  glands 
may  occasionally  enlarge  so  much  as  to  cause 
pencilled  veins  to  appear  on  the  thorax,  and  other 
]n-essure  symptoms ; they  sometimes  suppurate,  and, 
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Avorst  clanger  of  .all,  they  may  form  centres  from 
which  systemic  infection  through  the  vessels  may  be 
produced.  A slight  degree  of  enlargement  of  these 
glands  usually  causes  no  recognisable  symptoms.  In 
more  advanced  cases  cough  is  usually  present,  often 
paroxysmal  in  character  ; and  Fowler*  states  that  “a 
spasmodic  cough,  suggestive  of  whooping  cough,  has 
been  observed  in  a considerable  number  of  cases.” 

Where  nerve  pressure  of  the  recurrent  laryngeal 
or  pneumo-gastric  occurs,  an  interference  Avith  the 
functions  of  the  larynx  or  heart  supervenes.  Pain  is 
sometimes  present.  If  suppuration  occurs,  the  abscess 
may  burst  into  the  trachea,  a bronchus,  or  the  medi- 
astinum. Post-mortem  obserA'ations  shoAv  that  in 
this,  as  in  all  other  tubercular  conditions,  the  progress 
of  the  disease  may  be  arrested,  sclerosis  and  cutaneous 
deposits  in  the  glands  being  found. 

I'ULMOXAUY  TUliEUCL'I.OSlS  — I'HTIIISIS  — CONSUMPTION. 

If  the  nomenclature  of  other  forms  of  tuberculosis 
be  varied  and  at  times  misleading,  that  Avhich  occurs 
throughout  the  extensiAm  literature  of  the  subject 
in  relation  to  pulmonary  tuberculosis  or  phthisis  is 
doubly  so. 

Miliary  tuberculosis  of  the  lungs  has  already  been 
described  as  a pulmonary  form  of  an  .acute  general 
infection  Avith  an  etiology,  clinic.al  history,  and 
physic.al  signs  Avhich  cle.arly  distinguish  it  from  the 
other  forms  of  phthisis. 

Miliary  tuberculosis  of  the  lungs  is  probably 
seldom  or  never  primary,  but  is  second.ary  to  some 
tuberculous  focus  Avdiich  may  have  existed  in  many 
instances  Avithin  the  lung  itself.  The  other  forms 
of  pulmonary  tuberculosis — all  of  Avhich  arc  appro- 
priately and  conveniently  described  under  the  term 

* ‘‘  Diseases  of  the  Chest.”  Fowler  and  Godlee. 
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of  “ phthisis  ” — in;iy  be  divided  into  acute  and  chronic 
phthisis. 

Caseation  is  such  a characteristic  and  important 
feature  of  the  disease  that  a nomenclature  _ recog- 
nising and  expressing  it  is  used  by  many  writers. 

To  the  terms  “ acute  ” and  “ chronic  ” exception  is 


Fig.  3. — Bacilli  iu  Tubercle  iu  Humau  Lung,  showing  («)  giant 
cell  aud  (4)  perii^horal  arrangement  of  bacilli  inside  it. 


often  taken  on  the  ground  that*  it  is  impossible  to 
say  where  one  begins  and  the  other  ends ; but  this 
is  still  more  true  of  all  other  classifications  yet 
suggested. 

Acute  Phthisis,  or  Caseous  Tuberculosis  of  the 
lungs,  has  two  distinct  types : (a)  Pneumonic  ; (b) 
Proncho-pncumonic. 

Chronic  Phthisis  is  {a)  Fibro-cascous ; (h)  Fi- 
broid. These  subdivisions  are  distinguishable  patho- 
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conditions  may  co-exist  in  the  same  lung.  The 
source  of  the  mischief  in  all  forms  is,  of  course, 
the  tubercle  bacillus,  which,  in  connection  with  its 
ty])ical  lesion,  the  tubercle,  excites  infiltration  and 
proliferation  of  cells,  leading  in  varying  extent  to 
caseation,  calcification,  and  sclerosis.  The  different 
degrees  to  which  one,  or  more,  of  these  ])rocesses  obtain 
determine  the  type  of  the  disease.  IMixed  infection, 
due  to  the  introduction  of  septic  micrococci,  also 
constitutes  in  the  stages  of  softening  and  cavity 
formation  an  important  element  in  the  disease. 

Acute  Phthisis,  or  Caseous  Tuberculosis  of  the 
Lungs. — Clalloping  consmnj)tion  is,  among  all  the 
various  terms  applied  to  tliis  form  of  phthisis,  the 
most  familiar,  and,  at  least,  has  this  to  commend  it 

airse  which  the  disease 


phthisis,  epithelial  pneumonia,  etc.,  are  terms  also 
used.  The  two  types  of  acute  phthisis  are  pneu- 
monic and  broncho-pneumonic,  and  the  two  together 
do  not  constitute  more  than  10  per  cent,  of  the 
total  number  of  phthisical  cases. 

(a)  The  Pneumonic  Type. —This  form  is  not 
common,  and  when  it  occurs  is  not  infrequently 
taken  for  pneumonia.  One  lobe,  or,  in  some  ca.ses, 
the  whole  lung,  is  affected.  On  section,  the  appear- 
ance is  not  unlike  that  of  rod  hepatisation,  although 
on  clo.se  inspection  miliary  tubercles  can  generally 
be  made  out.  A case  of  this  typo  may  run  a very 
acute  cour.se  terminating  in  less  than  a month;  more 
commonly  it  lasts  for  three  or  four  months,  when 
caseation  and  cavities  occur. 

The  onset  is  usually  sudden,  and  accompanied  by 
a rigor.  The  temperature  ri.sos  and  continues  high. 
Dyspncea  soon  sets  in,  with  pain  in  the  side,  cough. 


more 


phthisis,  scrofulous 


ACUTE  THTIITSIS. 


mucoid  followed  by  rusty  sputum,  which  on  ex- 
amination is  sometimes  found  to  contain  tubercle 
bacilli.  The  physical  signs  are  those  of  consolida- 
tion over  the  area  affected,  dulness  on  percussion, 
increased  vocal  fremitus,  and  suppression  of  the 
breath  sounds,  followed  by  well-marked  bronchial 
breathing.  The  symptoms  at  this  stage,  unless 
tubercle  bacilli  have  been  found  in  the  sputum, 
are  absolutely  those  of  pneumonia.  But,  instead  of 
resolving,  like  pneumonia,  about  the  tenth  day,  con- 
solidation, in  these  cases,  continues  on  into  the 
second  and  third  week  before  softening  occurs,  and 
finally,  when  elastic  tissue  and  tubercle  bacilli  are 
found  in  the  sputum,  the  true  nature  of  the  disease 
is  revealed.  There  is  little  doubt  that  many  of  the 
cases  of  so-called  pneumonic  abscess,  where  cavities 
finally  form  in  a lung,  in  which  the  pneumonic 
consolidation  has  not  resolved,  are  really  of  this  nature. 

Death  may  occur  in  the  first  few  weeks,  or  the 
case  may  run  a course  of  two  or  three  months. 

(6)  The  Broncho-pneumonic  Type,  or  Caseous 
Phthisis,  is  commoner  than  the  pneumonic  or  lobar 
form.  It  is  the  form  to  which  children  are  most 
liable,  the  lobar  type  occurring  principally  in  adults. 

The  process  begins  in  the  smaller  tubes,  Avhich 
become  blocked  Avith  cheesy  material,  Avhile  the  air 
cells  are  filled  Avith  the  products  of  a catarrhal 
pneumonia.  In  children  the  lobules  of  the  lung  are 
sometimes  affected  by  the  direct  contact  of  an  en- 
larged tuberculous  bronchial  gland.  (Frontispiece.) 

Another  form  of  broncho-pneumonia  is  that 
Avhich  occurs  as  a sequence  of  haiinoptysis,  due  to 
aspiration  of  blood  and  the  contents  of  pulmonary 
cavities  into  the  smaller  tubes.  After  hsemoptysis, 
high  temperature,  dyspnoea,  and  the  physical  signs 
of  a diffuse  broncho-pneumonia  set  in,  and  the  case 
runs  a rapid  course. 
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In  other  cases,  iii^ain,  ditVerent  groups  of  alveoli 
are  affected  in  various  parts  of  the  lung,  and 
caseating  nodules  are  found  disseminated  through- 
out the  lung  substance.  The  apices  are  the  parts 
most  commonly  and  extensively  affected. 

The  symptoms,  especially  those  attending  the  onset 
of  the  attack,  in  adults  vary  to  a considerable  extent. 
The  patient  may  previously  have  been  in  good 
health ; more  frequently  he  has  been  suffering  from 
over-exertion  or  indifferent  general  health.  In  some 
instances  a hiemorrhage  precedes  the  attack.  The 
puKse  rate  becomes  rapid,  the  temperature  rises,  and 
the  respirations  are  increased  in  frequency.  There 
is  a marked  loss  of  weight  and  strength. 

The  physical  signs  are  not  at  first  marked  ; but 
impaired  resonance,  harsh  and  tubular  breathing, 
with  bubbling  niles,  are  generally  developed  over  the 
affected  areas,  most  commonly  the  apices.  Death 
may  occur  in  a few  weeks  ; or  the  case  may  linger  on 
for  some  months,  when  softening  and  cavity  formation 
set  in,  with  profuse  sweats,  rigors,  and  a continuous 
loss  of  weignt. 

In  children  the  disease  very  commonly  follows 
measles  and  whooping  cough,  or  some  other  of  the 
infectious  disca.ses.  The  hectic  flush  occurs  markedly 
in  these  acute  cases  of  caseous  phthisis,  hence  the 
term  “ phthisis  Horida.” 

CHRONIC  PHTHISIS.  (,\)  I'IHRO-CASEOUS,  OR 
ULCER.ATIVE  PHTHISIS. 

Under  these  heads  are  classed  those  cases  which 
run  a slower  course,  and  jiroceed  to  softening  and 
ulceration,  with  the  formation  of  eavities  following 
upon  caseation. 

'I'liey  constitute  by  far  the  largest  number  of 
cases  with  which  the  physician  has  to  deal,  and  are 
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Fig.  1.— Section  of  a lung  .showing  old  cavities  and  tubercular 
granulations. 

(a)  Congested  tissue  in  which  granulations  occur. 

(i)  Dull  yellowish  granulations. 

(c)  A group  of  small  gi-anulations  with  caseous  pneumonia  of  the 
lobule  around  it. 

(rf)  A cavity  in  course  of  formation  by  the  destruction  of  a lobule 
similar  to  the  one  described  in  e. 

(e)  Branch  of  pulmonary  artery. 

{/)  Bronchus  communicating  freely  witli  a large  cicatrised  cavity. 


In  this  small  section  of  lung  are  thus  seen  simultaneously 
occurring  caseation  of  tubercular  nodules  and  the  pneumonic  patches 
around  them ; a cavity  in  course  of  formation,  .and  a cavity  which  has 
healed.  The  close  proximity  of  these  different  lesions,  and  their 
co-existence  at  one  period  of  the  disease,  show  how  difficult  and 
almost  impracticable  are  the  attempts  made  to  divide  Phthisis  into 
the  three  stages  of  consolidation,  softening,  and  cavity  formation. 

Fig.  2. 

{g)  Tubercular  granulations  or  nodules. 

(//)  A cavity  the  walls  of  which  are  surrounded  by  tissue  in  a 
condition  of  pneumonic  caseation. 

Fig.  3. 

(A:)  Large  cavity. 

(i)  Tubercles  surrounded  by  pneumonic  infilti-ation. 

(m)  Recent  congestion  and  hepatisation. 

(h)  Caseous  pneumonia. 

(p)  Little  cavities  in  course  of  formation  surrounded  by  caseous 
pneumonia. 


Section  of  Lung  showing  old  Cavities  and  Tubercular 
Granulations. 

(After  the  1‘latc  in  “ La  P/Uisie  Pulmotuiire.") 
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essentially  those  in  which,  if  taken  early  enough,  a fair 
hope  of  recovery  may  he  entertained  from  treatment 
on  open-air  principles.  The  tendency  to  sclerosis, 
however  slight  it  may  be,  is,  in  itself,  some  indication 
that  a battle  is  going  on,  that  the  patient  is  not  suc- 
cumbing out  of  hand  to  the  inroads  of  the  bacillus, 
and  that,  properly  fortified  by  pure  air  and  abundant 
food,  ho  may  bo  able  to  hold  his  own  against,  and 
eventually  eradicate,  the  disease.  It  is  in  these  cases 
also,  when  the  stages  of  softening  and  cavity  forma- 
tion arc  reached,  that  mixed  infection  plays  so  im- 
portant a part.  The  streptococcus  and  staphylococcus 
pyogenes  aureus  once  having  obtained  a lodgment  in 
the  broken-down  products  of  a softening  tubercular 
focus,  engender  a septic  condition,  which  is  manifested 
by  a rise  in  temperature.  The  pyrexia  in  phthisis  is, 
in  the  opinion  of  Koch  and  many  of  his  disciples, 
principally,  if  not  entirely,,  due  to  the  toxic  products 
of  these  septic  micrococci,  and  not  to  the  toxins  of 
the  tubercle  bacillus.  This  view  is  not  universally 
accepted,  and  Kingston  Fowler  dissents  from  it.  It 
must  bo  borne  in  mind,  however,  in  support  of  the 
very  strong  views  of  Koch,  that  lesions  which  are 
purely  tubercular  in  character  even  Avhen  completely 
broken  down,  but  to  which  no  septic  cocci  have  found 
entrance,  produce  little  or  no  pyrexia.  The  various 
forms  of  so-called  “ cold  abscess  ” with  which 
tubercular  disease  is  associated  are  a good  instance 
of  this. 

That  mixed  infection  is  invariabl}'’  present  in  all 
cases  of  slight  temperature  arising  from  tubercular 
lesions  is  improbable,  but  that  the  introduction  of 
the  streptococcus  and  staphylococcus  pyogenes 
aureus  to  any  lesion  invariably  raises  the  tem- 
perature is  undoubted.  So  unmistakably  is  the 
temperature  of  phthisis  associated  with  the  septic 
micrococci  in  the  opinion  of  certain  German 
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pliysieians,  tliat  Pfeiffer,  in  his  paper  on  Mixed 
Infection  at  the  Berlin  Congress  (1899),  recommended 
that,  as  phthisical  patients  with  pyrexia  were  to  a 
certain  extent  sources  of  danger  to  uncomplicated 
cases,  it  was  advisable  to  separate  patients  in  sana- 
toria with  fever  from  those  without  fever. 

The  morbid  anatomy  presents  appearances  as 
varied  as  the  clinical  history.  Lesions  in  all  stages 
may  be  found — the  nodular  tubercle,  diffuse  infiltrated 
areas,  caseous  masses,  alone  or  surrounded  b}^  fibrous 
areas,  in  which  lime  salts  may  be  densely  deposited ; 
caseous  nodules  that  have  undergone  calcification  ma}^ 
subsequently  disintegrate  and  even  appear  in  the 
sputa  of  the  patient.  Pneumonic  patches  of  varying 
size  often  occur,  as  well  as  cavities  from  the  size  of 
a hazel  nut  to  the  entire  extent  of  a lobe,  some  with 
a fibroid  capsule,  others  with  ragged,  liroken-down 
edge.c.  (Frontispiece  and  Plate  2.)  The  pleune  are 
constantly  involved  by  actual  tubercle,  b}’’  adhesions 
and  thickenings,  by  perforation,  leading  to  pneumo- 
thorax and  pyopneumothorax.  Bronclii  and  bron- 
chial tubes  have  their  lining  of  mucous  membrane 
congested,  swollen,  and  ulcerated,  their  actual  sub- 
stance invaded  by  tubercle,  from  which  the  disease 
not  infrequently  starts.  (Fig.  4.) 

The  pre.sence  of  compensatory  emphy.sema  in 
tubercular  lesions  of  the  lungs  is  generally  found ; the 
sites  are  the  usual  ones  along  the  margins  of  the  lungs, 
and  also  surrounding  and  associated  with  the  tuber- 
cular deposits.  In  clinical  investigation  of  a case  of 
phthisis  the  possible  discrepancies  in  the  jdiysical 
signs  due  to  emphysema  should  not  be  overlooked. 
In  the  larynx,  ulceration  of  the  vocal  cords,  and  even 
the  epiglottis,  is  a common  condition  which  may 
cause  much  suffering  to  the  patient. 

The  distribution  of  the  lesions  in  the  lungs  varies, 
but  practically  they  almost  invariably  begin  in  one  or 


Fig.  4. — Incipient  Tuberculous  Enclo-broncliiiil  Inoculation,  (a)  Nodule 
laid  oiien.  (b)  Atelectasis  of  lobule  beyond  (after  Birch-Hirsclifeld). 
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llio  other  apex,  and  travel  Irom  there  downwards. 
Ivingston  Fowler  has  traced  a certain  course  which 
the  disease  usually  follows.  The  initial  lesion,  as  a 
rule,  is  from  an  inch  to  an  inch  and  a half  below  the 
suimnit  of  the  lung,  and  near  the  external  and  pos- 
terior borders,  and  may  generally  bo  detected  b}- 
auscultation  in  the  supra-spinous  fossa  before  it  is 
recognisable  in  front.  Anteriorly,  this  focus  corre- 
sponds to  a spot  just  below  the  middle  of  the 
clavicle,  and  as  it  extends  along,  the  anterior  aspect 
of  the  upper  lobe  may  be  detected  in  a line  about  an 
inch  and  a half  from  the  inner  ends  of  the  iirst  three 
interspaces.  By  the  time  the  disease  is  clinically  re- 
cognisable in  the  upper  lobe,  the  lower  lobe,  as  a rule, 
has  been  invaded.  The  commonest  spot  for  invasion 
hero  is  about  an  inch  to  an  inch  and  a half  below  the 
posterior  extremity  of  the  apex,  and  the  best  site  for 
detecting  it  by  auscultation  a spot  opposite  the  fifth 
dorsal  spine. 

From  these  observations  it  is  evident  hoAv  im- 
portant the  careful  ]iostcrior  auscultation  of  the  apex 
IS  in  early  ca.ses  of  phthisis.  At  the  same  time,  the 
course  followed  is  frequently  a considerable  modifica- 
tion of  the  above,  and  the  one  broad  fact  of  real, 
practical  value  is  that  the  invasion  is  almost  always 
near  the  apex.  I’ercy  Kidd  estimates  the  proportion 
of  apical  to  basic  primary  lesions  in  phthisis  as  500 
to  1.  It  is,  however,  quite  common,  wncre  the  disease 
is  of  any  duration,  to  find  arrested  lesions  of  the  apex 
and  more  recent  ones  in  the  base. 

Cavities  are  all  produced  by  ulceration  and 
neero.sis,  but  diHer  very  much  in  character,  size,  con- 
tents, and  the  constitution  of  their  walls.  Fridges  or 
trabecul.e  of  lung  tissue  are  often  found  in  cavities, 
and  consist  usually  of  partially  obliterated  vessels  and 
strands  of  fibrous  cand  ela.stic  tissue  to  which  more  or 
less  pulmonary  tissue  in  various  stages  of  <lis- 
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integration  is  attached.  As  a rule,  the  process  extends 
from  a bronchus,  but  it  may  occur  in  any  caseating 
mass. 

The  three  fairly  well-defined  varieties  are  described 
by  Osier  as  ; — 

(a)  The  fresh  Ulcerative. — These  are  found  in 
acute  cases,  and  also  in  the  parts  freshly  invaded 
in  chronic  cases.  The  walls  are  ragged,  soft,  and 
caseous,  with  no  lining  membrane.  Such  a cavity 
as  this  is  often  found  in  a lung  the  apex  of  which 
contains  cavities  with  well-defined  walls. 

(h)  Cavities  with  well-defined  Walls. — These 
have  a lining  membrane,  the  surface  ot  which  pro- 
duces pus.  A series  of  these,  generally  intercom- 
municating, may  occupy  a part  or  Avhole  of  an  upper 
lobe;  in  some  cases,  the  process  extends  to  excava- 
tion of  the  lung.  These  cavities  contain  pus  similar 
to  the  nummular  sputa  of  consumptives. 

(c)  Quiescent  cavities  are  characterised  by  fibrous 
walls.  The  lining  membrane  is  smooth,  and  often 
contains  blood-vessels  partially  obliterated,  and  occa- 
sionally showing  dilatations  of  an  aneurismal  nature. 
These  aneurisms  are  sometimes  of  large  proportions, 
and  the  danger  from  such  a condition  can  hardly  be 
overestimated,  as  the  ulceration  or  rupture  of  such 
aneurisms  is  the  usual  cause  of  late  and  fatal 
haemoptysis  in  phthisis.  I saw  a case  quite  recently 
in  which  an  aneurism,  from  which  a fatal  hjemorrhage 
occurred,  was  found  as  big  as  a walnut.  The  larger 
cavities  secrete  a more  or  less  liquid  fluid  for  long- 
periods,  and  may  ultimately  become  dry. 

Associated  with  phthisis — and,  indeed,  often  directly 
dependent  upon  it — tuberculous  lesions  of  every  organ 
and  tissue  of  the  body  may  occur.  Waxy  or  amyloid 
degeneration  of  the  kidneys,  liver,  and  spleen  is  not 
uncommon.  A degree  of  fatty  infiltration  of  the  liver 
is  usually  present,  but  is  not  often  recognised  clinicall}^ 
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The  Establishment  of  the  Disease. — The  onset 
of  tlie  disease  is  often  misleading  and  uncertain,  and 
while  we  must  avoid  hasty  diagnosis,  the  importance 
of  recognising  the  disease  early  is  obvious.  The  early 
history  of  a case  may  be  indefinite.  Tact  and  obser- 
vation are  often  necessary  to  obtain  a satisfactory 
account  of  the  patient’s  previous  illness.  The  modes 
of  onset  vary  considerably  : — 

(«)  A common  history  is  that  of  insidious  onset, 
marked  by  a period  of  ill-health  following  influenza 
or  other  febrile  disease.  Dyspepsia,  arricmia,  loss  of 
weight,  cough,  with  or  without  expectoration,  and 
shortness  of  breath,  may  all  be  complained  of. 

{}))  A “neglected  cold,”  or  bronchitis  which  teirds 
to  recur  every  year,  may  gradually  lead  to  the  estab- 
lishurerrt  of  phthisis  and  tire  true  nature  of  the  disease 
be  overlooked  if  the  sputuirr  be  not  examined. 

(c)  A slight  attack  of  hajmoptysis  in  arr  ap- 
parently healthy  arrd  robust  irrdividual  may  be  the 
orrly  cause  of  his  seekirrg  medical  advice.  Develop- 
merrt  of  other  clinical  signs  may  follow  rapidly  or  be 
consider'ably  delayed. 

((/)  A pneumonia  irrstead  of  resolving  may  be- 
come chronic,  and  being  infected  by  the  tubercle 
bacilli,  phthisis  results. 

(c)  i’leuri.sy,  rvitlr  or  without  effusion,  may  for 
long  be  corrsidered  the  orrly  affection,  and  orrly  at  a 
later  date  the  esserrtial  natrrre  and  cause  of  the 
disease  be  recognised. 

( f ) Occasionally  the  patient  complains  primarily 
of  atiectiorr  of  the  larynx,  characterised  by  partial  loss 
and  paiirfulness  of  voice.  This  conditioir,  however, 
is  more  rrsually  secondary  to  pulmonary  phthisis. 

SYMPTOMS. 

Coufjh. — The  most  important  .syiriptom  is  corrgh; 
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though  in  rare  instances  absent,  it  appears  usually 
to  usher  in  the  disease  and  persist  during  its  whole 
course.  The  cough  is  at  first  usually  dry  and  short, 
but  later  on,  and  occasionally  from  the  corainence- 
nient,  is  associated  with  glairy,  muco-purulent  sputum. 
Cough  is  most  troublesome  at  night-time,  and  will 
often  keep  the  unfortunate  patient  awake  for  hours, 
till  he  becomes  careworn,  thin,  and  exhausted. 
After  exercise  it  may  be  also  increased.  Severe 
bouts  of  coughing,  particularly  in  the  later  stages, 
often  cause  vomiting,  the  patient  rapidly  emaciating 
in  consequenoe,  while,  when  cavities  have  formed,  the 
attacks  become  more  paroxysmal,  especially  in  the 
early  morning  after  sleep. 

Sputum. — Expectoration,  though  sometimes  scanty 
or  even  absent,  occurs  early  in  the  disease,  and  when 
associated  with  a persistent  hacking  cough  should 
never  be  overlooked. 

How  often  in  out-patient  practice  the  only  com- 
plaint is  “ cough  and  spit.”  Small  greenish -grey 
purulent  masses,  and  a clear,  at  times  frothy,  sputum 
are  characteristic  early  in  the  disease.  As  softening 
of  the  caseous  lung  tissue  occurs,  the  expectoration 
becomes  very  profuse  and  nummular  when  cavities 
exist.  These  muco-purulent  masses,  Avhen  coughed 
up  in  the  morning,  should  be  chosen  for  microscopical 
examination.  The  best  method  for  preparing  cover 
glass  .specimens,  Avith  a description  of  the  bacillus,  is 
described  elseAvhere  (p.  15). 

As  the  presence  of  bacilli  in  the  expectoration 
is  pathognomonic  of  phthisis,  the  importance  of 
carefully  examining  the  sputa  in  every  doubtful  case 
is  evident. 

The  bacilli  are  often  difficult  to  find,  and  repeated 
coA'er  glass  preparations  may  be  necessary  before  a 
positive  opinion  in  any  case  can  be  gHen. 

The  presence  of  elastic  tissue  in  the  sputa  is  not 
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to-dii}'  of  so  much  diagnostic  importance  as  formerly. 
If  derived  from  the  bronchi,  it  may  take  a reticulated 
form,  or  be  composed  of  several  strands,  or  be  very 
fragmentary  ; it  may  have  a similar  lorm  Avhen  it  has 
come  from  the  elastic  lamina  of  an  artery ; when  the 
alveoli  have  disintegrated,  the  resulting  elastic  tissue 
may  show  the  outline  of  the  air  cells  and  be  much 
branched. 

Blood,  epithelial,  and  pus  cells  may  be  found  in 
tubercular  sputa,  and  also  various  forms  of  septic 
micrococci.  The  aspergillus  fungus  may  sometimes 
be  found  in  the  sputa,  derived  from  vomiciu  of  chronic 
cases. 

Pain. — Pain  in  the  chest  is  sometimes complaincil 
of.  It  is  usually  referred  to  the  upper  part  of  the 
chest,  in  the  infra-clavicular  or  mammary  regions,  but, 
not  infrequently,  it  is  felt  in  one  or  other  part  of  the 
lower  thoracic  zone. 

Pain  is  due  generally  to  the  involvement  of  the 
])leura^ ; and  it  may  be  sharp  and  piercing  in  character, 
or  onl}^  be  felt  during  coughing  or  deep  respiration. 

iH’spnma  is  not  so  pronounced  as  one  would 
expect  from  the  nature  of  the  disease.  It  is,  how- 
ever, usually  present  to  some  degree  after  exertion; 
and  the  number  of  respirations  is  increased  as  the 
tubercular  process  advances,  and  broncho-pneumonic 
patches  are  developed. 

— Ha-morrhago  may  6ccur  without 
evidence  of  other  complications.  Atone  time  it- was 
the  fashion  to  speak  of  .such  haemorrhages  as  “pre- 
cursory haemorrhages,”  but  to-day  there  is  little  doubt 
that,  in  the  great  majority  of  cases,  the  disease  is  in 
existence  at  the  time  of  the  haemorrhage,  although 
such  disease  may  not  be  recognisable  by  any  other 
clinical  sign.  Its  occurrence  can  never  be  ignored. 
Hannorrbage  occurs  in  late  stages,  and,  not  infre- 
quently, is  the  cause  of  a fatal  termination. 
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Hiuiiioptysis  differs  both  in  diameter  and  orig;in, 
and  it  must  not  be  forgotten  that  it  does  not  in- 
variably arise  in  the  lungs,  and  that  even  when  it 
does,  it  does  not  necessarily  signify  tuberculosis.  The 
history  of  the  case  must  be  carefully  gone  into  and 
the  throat  examined. 

When  the  pulmonary  origin  is  established,  and  the 
sputa  are  mixed  with  blood,  the  condition  is  generally 
that  of  congested  mucous  membrane,  or  lung  tissue. 
Where  the  blood  is  unmixed,  and  comes  up  in  some 
quantity,  there  is  usually  softening  and  erosion  of 
vessels. 

Profuse  pulmonary  hiemorrhage  occurs  Avhen  an 
aneurism  in  a cavity,  or  one  of  the  larger  branches  of 
the  pulmonary  artery,  is  ulcerated  into. 

Fever. — The  causation  of  pyrexia  in  pulmonary 
tuberculosis  has  been  discussed  (p.  39). 

A frequent  and  regularly  kept  temperature  record 
is  important,  as  the  temperature  is  of  great  clinical 
value. 

Loss  of  strength  and  weight  are  closely  related  to 
elevated  temperature  in  phthisis,  and,  conversely,  the 
patient  gains  in  bodily  weight  and  strength,  and  feels 
better,  during  any  prolonged  period  of  apyrexia. 

The  temperature,  which  is  usually  intermittent,  or 
remittent,  should  be  taken  every  four  horns,  either  in 
mouth  or  rectum.  A continued  fever  of  any  duration 
is  rare.  In  the  more  chronic  cases,  with  the  breaking 
down  of  pulmonary  tissues  and  the  formation  of 
cavities,  conqdicated  as  they  usually  ai-o  by  the  in- 
vasion of  the  septic  micrococci,  Avith  a resulting  mixed 
infection,  the  temperature  almost  invariably  inter- 
mits and  assumes  the  typical  hectic  character. 

The  temperature  in  the  evening  may  run  up  to 
103'’  or  105°,  and  in  the  morning  be  subnormal  and 
fall  to  95°.  Sweating  seems  to  be  associated  Avith 
the  morning  decline  in  the  temperature- 
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Osier  especially  insists  upon  the  fact  that  phthisis 
may,  particularly  in  malarious  districts,  set  in  with 
apyrexia,  intermittent  in  character,  a daily  chill  beins' 
followed  by  fever  and  sweating,  and  closely  simulate 
malaria ; such  cases  run  a rapid  course.  There  may 
be  extensive  disease  in  chronic  cases  without  fever. 

The  Pulse. — The  pulse  rate  is  increased  in 
frecpiency  when  the  disease  is  accompanied  by  an 
elevation  of  temperature. 

A slow  pulse  is  more  common  when  the  disease  is 
associated  with  a low  temperature,  the  number  of 
pulsations  ranging  from  70  to  90  per  minute.  The 
a.ssociation  between  temperature  and  pulse  rate  in 
phthisis  is  not,  however,  constant.  The  genend 
vitality  of  the  patient  would  seem  to  bo  an  inijiortant 
factor. 

Rapidity  and  low  tension  of  the  pulse  rate  occur 
in  the  later  stages  of  the  disease. 

Sweating  is  a most  common  and  troublesome 
symptom.  It  usually  occurs  at  night,  and  during 

the  day  to  a less  extent,  when  the  patient  sleeps. 
Profuse  sweating  is  usually  associated  with  the  later 
stages  of  the  disease. 

Emaciation  progresses  with  the  development  ot 
the  di.seitse,  and  is  often  dependent  upon  pyrexia,  loss 
of  a|)petite,  diarrlima,  and  sweating.  During  an  arrest 
of  the  morbid  processes  the  patient  gains  weight. 

Pneumothorax  is  not  an  uncommon  complication 
of  phthisis,  and  occurs  when  a tubercular  deposit 
ulcerates  through  the  pleura  into  the  pleural  cavity. 
Pneumothorax  more  often  occurs  in  the  fibro-caseous 
and  pneumonic  form  of  phthisis  than  in  the  fibroid. 
According  to  Samuel  West,*  about  5 per  cent,  of 
phthisis  cases  die  of  pneumothorax.  Where  the 
pneumothorax  is  of  at  all  an  extensive  character,  the 
occurrence  of  pleural  perforation  and  escape  of  air 
* Lancet,  vol.  i.,  1881,  p.  791. 
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into  the  pleural  cavity  is  accompanied  by  pain, 
general  shock,  and  dyspncea.  On  the  other  hand, 
pneumothorax  of  a more  limited  character  occasionally 
supervenes  without  giving  rise  to  marked  sjunj^toms, 
and  is  sometimes  only  discovered  on  the  post-mortem 
table.  The  extent  of  a pneumothorax  dej)ends  on 
pleural  adhesions,  and  only  occasionally  is  the  whole 
or  even  greater  portion  of  the  pleural  area  involved 
in  pneumothorax  arising  in  phthisis.  In  extensive 
cases  the  heart  is  driven  over  to  the  sound  side,  there 
is  loss  of  movement  on  the  affected  side,  and  the 
voice  is  reduced  almost  to  a whisper.  The  escape 
of  pus  through  the  pleural  opening  into  the  pleural 
cavity  may  set  up  pyo-pneumothorax.  The  phj^sical 
signs  are  referred  to  below. 

Alimentary  System. — Subjective  symptoms  of 
thirst,  anorexia,  nausea,  vomiting,  and  dyspepsia  may 
all  be  complained  of.  The  tongue  is  often  furred,  and 
aphthous  patches,  particularly  in  late  cases,  may  be 
troublesome.  Dysphagia  occurs  when  there  is  tuber- 
culosis of  larynx  and  pharynx.  Though  diarrhcea  is 
usually  a late  feature,  it  may  come  on  early.  It  is 
caused  in  the  first  place  by  catarrh,  and  later  by 
ulceration  of  the  intestine.  In  later  stages  it  is  often 
a manifestation  of  waxy  or  amyloid  degeneration  of 
the  bowel,  and  is  then  accompanied  by  symptoms 
of  a similar  change  in  other  organs,  such  as  en- 
largement of  the  liver  and  spleen.  Palpation  of  the 
lower  abdomen  may  elicit  pain  when  ulceration  of 
the  intestine  is  present,  but  hinmorrhage  or  perfora- 
tion is  very  rare.  As  a concomitant  of  pulmonary 
tuberculosis,  fistula  in  ano  is  not  uncommon. 

Hcemopoietic  System. — A reduction  of  the  red  blood 
corpuscles,  rarely  below  two  million  per  cubic  milli- 
meter, and  increase  in  the  number  of  blood  platelets 
and  leucocytes  are  often  to  be  noted.  Enlargement 
of  the  spleen  from  waxy  degeneration  may  be  present. 
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Circalaturi/  S//dem. — The  association  of  endo- 
carditis with  ])hthisis  may  occur,  but  is  not  common. 
A diffuse  pulsation  in  the  region  of  the  prfccordia 
from  retraction  of  the  left  lung  is  often  noticed. 
Over  a consolidated  apex  the  cardiac  sounds  may  be 
intensified. 

Adventitious  murmurs  accompanying  the  heart’s 
systole  are  frequently  heard ; for  tliese  the  pulmonary 
area  is  the  most  common  seat,  but  they  may  at  times 
be  heard  over  the  subclavian  artery  and  the  mitral 
and  aortic  areas. 

The  pulse  in  phthisis,  though  full,  is  usually  soft, 
owing  to  a diminished  arterial  tension  aud  a relaxed 
condition  of  the  capillaries. 

Integumentary  System. — A malar  or  hectic  flush 
is  common.  Pigmentivtion  of  the  skin  (chloasma 
phthisicorum),  very  similar  to  the  chloasma  seen  in 
cancer,  and  development  of  pityriasis  versicolor,  a 
skin  disease  characterised  by  brownisli  and  branny 
patches  of  the  skin,  due  to  the  “ microsporon  furfur,” 
are  often  met  with,  especially  in  the  later  stages  of 
the  disease.  The  subject  of  sw'eating  in  phthisis  has 
already  been  discus.sed.  The  occurrence  of  clubbing 
of  the  finger-  and  toe-tips  in  all  forms  of  chronic  lung 
disease  is  well  recognised.  Sudamina  in  children 
and  swelling  of  the  ankles  from  anasarca  are  not 
uncommon. 

Genlto-Urinavy  System. — Waxy  or  amyloid  dis- 
ease of  the  kidneys  may  be  characterised  by  polyuria, 
the  urine  being  clear  and  of  low  specific  gravity,  and 
containing  much  albumen.  Tubercular  pyelitis,  or 
cystitis  from  jiyuria  and  a degree  of  luematuria,  with 
frequency  of  micturition,  may  occur.  The  presence 
of  uacilli  in  centrifuged  urine  is  sometimes  de- 
tected. 

Tubercular  orchitis,  the  epididymis  being  primarily 
involved  and  enlarged  and  the  cord  thickened,  may 
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be  looked  for.  Menstruation  may  be  delayed  or 
scanty,  and  amenorrlKea  is  common. 

Nervous  System.  — Tubercular  nodules  in  the 
brain,  especially  in  children,  giving  rise  to  localising 
symptoms  and  less  commonly  tubercular  meningitis, 
are  occasionally  met  with.  Peripheral  neuritis  is  very 
uncommon,  but  does  occur.  The  peculiarly  hopeful 
frame  of  mind  (spes  phthisica),  the  non-impairment 
of  intellect,  perception,  and  memory,  and  vivid- 
ness of  imagination  even  to  the  end,  are  proverbial 
features  of  the  disease.  The  terminal  stage  of 
phthisis,  though  rarely,  may  be  marked  by  acute 
mania. 

Locomotury  System. — Clubbing  of  the  fingers  and 
toes  has  already  been  alluded  to.  The  rare  clinical 
condition  caused  by  chronic  chest  disease,  to  which 
the  name  hypertrophic  pulmonary  ostco-arthropathy 
has  been  given  by  Marie,  consisting  in  an  enlargement 
of  the  osteal  and  soft  parts  of  the  fingers  and  their 
joints,  and  also  more  rarely  of  the  wrists,  ankles, 
elbows,  and  knees,  whereby  these  structures  become 
bulky,  ill-proportioned,  clumsy,  and  impaired  in  move- 
ment, may  sometimes  be  met  with. 

PHYSICAL  SIGNS  OF  PHTHISIS. 

To  elicit  these,  inspection,  palpation,  percussion, 
and  auscultation  are  employeef,  and  although  they 
are  here  described  separately  they  may  in  practice  be 
variously  combined : — 

(1)  Inspection. — ^No  type  of  chest  is  free  from  the 
possibility  of  tuberculosis,  although  certain  types  have 
come  to  be  regarded  as  specially  liable  to  affection. 
Thus  the  chest  of  the  phthisical  patient  is  often 
flattened  autro-posteriorly,  or  it  may  be  long  and 
narrow  with  very  wide  intercostal  spaces  and  pro- 
jecting scapulse. 
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Careful  scrutiny  of  the  apices,  both  from  behind, 
in  front,  and  above,  during  respiration  may  determine 
the  presence  of  defective  expansion  of  these  parts,  a 
most  important  early  sign. 

The  snpra-spinous  and  supra-clavicular  regions 
may  bo  much  depressed  if  a cavity  exist  in  the  upper 
lobe  of  the  lung,  and  the  scapula  and  clavicle  be 
markedly  prominent.  Expansion  is  then  much 
diminished. 

In  chronic  phthisis  with  much  fibroid  conti'action 
the  intercostal  s])aces  are  depressed,  expansion  during 
respiration  almost  absent,  and  the  cardiac  impulse 
displaced  and  diffused. 

The  modification  in  the  appearances  of  the  chest 
walls  is  so  marked  in  advanced  stages  of  phthisis 
that  one  sometimes  questions  whether  the  so-calle<l 
“ typos”  of  chest  said  to  be  jiocnliarly  favourable  to 
phtliisis  are  not  effects  rather  than  causes. 

(2)  Palpation. — Careful  palpation  of  the  apices, 
and  comparison  between  other  similar  areas  of  the 
chest,  in  conjunction  with  inspection,  ma}'  determine 
a diminution  of  expansion  and  so  point  to  commenc- 
ing disease,  even  though  porcu.ssion  is  negative.  To 
gauge  the  vocal  fremitus  the  patient  should  utter, 
with  a full,  strong  intonation,  .such  words  as  “ one, 
one,  one,”  or  “ ninety  - nine,”  and  a careful  com- 
parison between  the  two  sides  of  the  chest  be  made. 
An  increase  of  fremitus  is  caused  by  consolidation 
(tubercnlous  or  otherwise)  and  by  vomicm  when  they 
freely  communicate  with  a bronchus;  but  a pleuritic 
thickening  or  effusion  may  diminish  or  even  oblit- 
erate it. 

The  fremitus,  it  .should  bo  remembered,  is  normally 
greater  on  the  right  side. 

(.S)  Percussion. — In  the  early  stages  percussion 
often  fails  to  give  positive  evidence,  but  if  it  be  per- 
formed lightly  over  the  clavicles,  especially  after  a 
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full  iuspinition,  a slight  degree  of  dulness  may  be 
detected.  ... 

The  areas  where  percussion  usually  obtains  evi- 
dence of  disease  are  the  supra- clavicular,  infra- 
claviculnr,  supra-spinous,  and  the  inter-scapular.  Ihe 
supra-spinous  and  inter- scapular  are  frequently  the 
first  areas  in  which  dulness  may  be  detected.  A 
slight  degree  of  hyper-resonance  is  x)ften  an  early 
sign.  When  consolidation  is  fairly  well  established, 
or  when  in  very  chronic  phthisis  there  is  a degree 
of  cirrhosis  of  the  lung  with  thickening  of  the  pleune, 
the  note  is  dull,  and  there  is  a sense  of  resistance  to 
the  percussing  finger. 

Distinct  dulness  of  the  apex,  either  in  front  or 
back,  may  be  attended  with  a hyper-resonance  in  the 
corresponding  posterior  or  anterior  region  of  the  same 
side.  (Wilson  Fox.)  In  pneumothorax  the  note  is 
hyper-resonant.  Hyper-resonance  of  a tympanic 
character  is  heard  over  a thin-walled  cavity  near 
the  surface,  and  during  inspiration,  if  the  patient’s 
mouth  be  open,  the  cracked  pot  sound  may  be 
elicited.  The  recognition  of  deep-seated  cavities  is 
by  no  means  easy. 

(4)  Auscultation. — (a)  Ghamcfer  of  Respiration. 
— Faintly  heard  breath  sounds,  with  prolonged  expi- 
ration, ai’e  often  characteristic  in  the  early  stage, 
though  harsh  respiratory  sounds,  which  may  be  jerky 
or  cogwheel  in  character  on  deep  breathing,  are  also 
common.  AVith  the  further  advance  of  the  disease 
the  breathing  becomes  harsh  and  puerile,  with 
markedly  prolonged  expiration,  and  later  the 
character  of  the  respiration  becomes  bronchial. 
The  highly  pitched  tubular  breathing,  like  that 
produced  in  pneumonia,  is  rarely  heard  except  where 
there  are  large  areas  of  consolidation.  AA^hen  cavities 
exist,  the  character  of  the  sounds  may  bo  simply 
bronchial,  but  more  commonly  they  are  loud  and 


54 


TUBEllCULOHIS. 


cavernous,  or  even  amphoric.  In  pneumothorax  the 
breath  sounds  are  feeble  or  not  hoard  at  all.  By  coin 
percussion  a ringing  sound  is  elicited. 

{}))  Crepitatiovft,  or  Rhonchi — rales. — Fine  dry 
clicks  or  crepitations  early  in  the  disease  are  most 
suggestive;  they  may  bo  very  few  and  occur  only 
during  insjiiration  or  coughing,  later  they  may  be 
more  abuntlant  and  occur  both  (luring  expiration  and 
inspiration.  The  patient  while  being  examined 
should  every  now  and  then  bo  directed  to  give  a 
slight  cough  ; this  dislodges  plugs  of  mucus  from  the 
air  tubes,  and  develops  rales  which  would  otherwise 
have  remained  in  abeyance;  a friction  rub, pleuritic  in 
origin,  may  often  be  hoard.  When  the  lung  tis.sue  com- 
mences to  soften  and  disintegrate,  the  sounds  become 
“moist”  and  bubbling,  and  sometimes  sibilant  wheezing 
rhonchi  are  heard.  \Vhen  cavities  exist,  these  crepita- 
tions have  a louder  and  more  metallic  sound,  amt  are 
often  very  numerous.  Owing  to  the  temporary  occlu- 
sion of  a bronchus,  the  breath  sounds  over  a cavity 
may  temporarily  become  indistinct  or  inaudible. 

(c)  Vocal  Rc.sonance. — The  condition  of  the  vocal 
resonance  is  very  important.  It  is  increased  in  all 
stages  of  the  disease,  unless  obscured  by  pleuritic 
thickening,  pleural  etlusion,  or  emphy.sema ; the 
resonance  in  consolidation  becomes  loud,  and  the 
spoken  words  are  heard  distinctly  (bronchophon}') ; 
while  when  the  lung  tissue  has  disintegrated  and 
cavities  are  present,  whispered  words  also  become 
clearly  audible  (pectoriloc|uy). 

The  physical  signs  of  cavities,  and  indeed  any 
stage  of  phthisis,  may  present  many  anomalous 
features  and  are  often  deceptive,  extensive  disease 
existing  without  corresponding  external  evidence ; 
and  the  vocal  sound  heard  in  consolidation  about  a 
bronchus  may  simulate  very  closely,  and  often  be 
indistinguishable  from,  tho.se  heard  over  a vomica. 
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Diagnosis. — Little  need  be  added  under  this 
beading.  It  is  essential,  however,  that  no  one 
symptom  or  physical  sign  should  bias  our  further 
examination,  and  in  the"”  sputum  of  every  case,  as  a 
routine  practice,  the  tubercle  bacillus  should  be 
sought  for.  The  presence  of  elastic  tissue  is  of 
subordinate  importance. 

The  staining  of  cover  glass  preparations  may  be 
repeated  many  times,  and  considerable  trouble  be 
expended,  and  still  the  sputum  may  give  a negative 
result ; but  as  the  recognition  of  the  bacillus  is  such 
an  unmistakable  indication  of  the  true  nature  of  the 
disease,  the  test  must  be  applied  with  patience  in  all 
doubtful  cases. 

Prognosis  is  practically  dealt  with  in  Chapter  VII. 
on  Treatment. 

(Ji)  FIBROID  PHTHISIS  (FIBROID  TUBERCULOSIS  OF  THE 

lungs). 

This  is  often  a later  stage  of  the  fibro-caseous  form 
of  pulmonary  tuberculosis.  It  may  also  be  started  by 
silicosis,  from  the  inhalation  of  stone  dust,  anthra- 
cosis,  from  the  inhalation  of  coal  dust,  or  from  a 
condition  of  cirrhosis  set  up  by  the  inhalation  of 
metallic  dust  from  certain  factories.  The  disease  is 
thus  not  uncommonly  met  with  in  stonemasons, 
coal-miners,  knife-grinders,  and  others  exposed  to 
the  inhalation  of  irritable  dust.  When  fibroid 
phthisis  starts  in  this  way,  however,  it  is,  of  course, 
necessary  that  the  tubercle  bacillus  should  be 
established  upon  the  already  existing  fibroid  condi- 
tion before  pulmonary  tuberculosis  actually  occurs. 
There  is  some  difference  of  opinion  and  practice  in 
the  use  of  the  term  “ fibroid  phthisis,”  some  writers, 
such  as  Clark  Hadley  and  Chaplin,  applying  it  to 
the  fibroid  condition  set  up  by  irritant  dust.  The 
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term  is  contiucd  l»y  the  wTiter  of  this  work  to  a 
tuberculous  condition.  Some  acute  forms  of  phthisis 
which  undergo  partial  or  complete  arrest  of  the 
disease  develop  a cirrhotic  or  fibroid  change.  Fibroid 
disease  may  follow  an  acute  lobar  pneumonia  in 
which  resolution  has  been  defective,  with  a resulting 
interstitial  change. 

Symptoms. — In  jjatients  who  have  had  recurrent 
attacks  of  bronchitis,  and  who  complain  of  having 
“suffered  from  their  chest”  for  a long  period  of  time, 
fila-oid  phthisis  may  present  very  uncertain  signs. 

As  compensatory  emphysema  is  such  a marked 
pathological  feature,  dyspnoea,  or  “ shortness  of 
l)reath,”  is  a common  symptom.  Cough,  often 
jiaroxysmal,  with  ])urulent  expectoration,  and  bron- 
chitic and  asthmatic  attacks  occurs.  Dilatation  of 
the  right  ventricle  of  the  heart  and  its  attendant 
symptoms  arc  present,  and  there  is  usually  a degree 
of  brochiectasis.  'I'his  disease  is  very  chronic,  and 
may  run  on  for  even  twenty  years,  the  patient  as 
often  as  not  succumhing  to  disease  other  than 
])ulmonary. 

Ila3mo))tysis,  by  no  means  an  infrequent  symptom, 
is  usually  recovered  from,  while  an  apyrexial  course 
is  a common  feature  of  the  disease. 

Bacilli  may  at  times  oidy  be  found  in  the  sputa 
with  difficult}",  and  for  long  periods  they  may  he 
entirely  absent. 

Physical  Signs. — Retraction  of  the  interspaces 
and  flattening  and  immobility  of  the  affected  side 
are  noted  on  inspection ; the  heart  is  often  displaced 
and  uncovered  from  contraction  of  the  lungs,  and 
the  area  of  pulsation  much  increased.  Percussion 
may  elicit  areas  of  great  dulnc.ss.  Often  hyper- 
resonance  occurs  as  the  result  of  emjihysema. 

The  unaffected  lung  usually  is  cmphysematou.s. 
The  condition  of  the  vocal  fremitus  and  resonance 
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depends  on  the  slate  of  the  pleura  and  the  lungs. 
All  the  auscultatory  phenomena  vary  considerably ; 
weak  breath  sounds,  with  prolonged  expiration,  are 
common,  and  point  to  the  presence  of  emphysema, 
while  not  infrequently  cavernous  or  bronchial 
breathing  may  be  heard  at  the  apices  or  bases,  accord- 
ing to  the  varying  condition  of  the  underlying  lung. 

Prognosis.  — Death  may  occur  from  gradual 
failure  of  the  right  chamber  of  the  heart  with 
dropsy,  and  more  rarely  from  haBinoptysis,  or  from 
general  inanition  from  waxy  degeneration  of  the 
organs.  On  the  other  hand,  under  favourable  con- 
ditions, arrest  of  the  disease  and  even  cure  may  be 
obtained. 

TUBERCULOSIS  OF  THE  SEROUS  MEMBRANES. 

1. — General  Tuberculosis  of  the  serous  mem- 
branes sometimes  occurs.  It  may  a.ssume  an  acute 
or  a chronic  form. 

{a)  The  acute  form  is  caused  by  previously  exist- 
ing visceral  disease,  which  may  affect  the  peritoneum, 
the  pleura,  and  also  even  the  pericardium. 

(h)  There  is  also  a chronic  form,  with  characteristic 
caseation  and  disintegration,  with  matting  and  adhesion 
of  the  membranes  and  the  formation  of  tubercular 
])us.  This  condition  may  terminate  fatally,  or  a 
fibroid  condition  may  supervene  and  a ])eriod  of  arrest 
be  established.  In  these  cases  the  membranes  are 
much  thickened  and  fibrous,  the  serous  or  pus 
effusion  is  scanty  or  absent,  and  the  tubercular 
nodules  become  hard  and  nodular  and  show  little 
tendency  to  ciiscation.  General  tuberculosis  of  serous 
membranes  is  a much  more  common  form  of  tubercu- 
losis among  the  negroid  races  than  among  Europeans. 
In  the  Kimberley  Hos})ital  I have  seen  many  cases 
both  of  the  acute  and  chronic  forms. 
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Peritoneal  tuberculosis  occurs  at  any  age,  though 
it  is  most  common  in  adults  under  forty,  and  chil- 
dren ; it  is  rare  over  fifty : most  cases  are  said  to 
appear  in  females. 

In  my  own  experience  the  disease  is  commoner  in 
the  male  Kaffir  than  the  female. 

Peritoneal  tuberculosis  may  be  acute  or  chronic. 

Acute. — Not  infrequently  the  peritoneum  is  affected 
in  chronic  pulmonary  tuberculosis.  The  nodules  are 
qrey  granular  bodies  not  unlike  boiled  sago  grains,  and 
line  the  peritoneum.  When  there  is  an  acute  miliary 
tuberculosis  affecting  the  peritoneum,  exudation  may 
occur — it  is  generally  sero-fibrinous,  and  may  also  be 
htemorrhagic.  This  condition  may  advance  and  take 
on  a chronic  course. 

Chronic. — ^Chronic  peritoneal  tubercidosis  is  often 
simply  a later  stage  of  one  of  the  acuter  varieties.  It 
frequently  commences  in  ivomen  from  disease  of  the 
Fallopian  tubes,  Avhile  in  chronic  phthisis  the  infection 
spreads  to  the  intestines  and  thence  to  the  peritoneum. 
Osier  states  that  it  is  commoner  in  the  negro  than  in 
the  white  race  in  America.  It  is  a common  form  of 
tuberculosis  among  the  negroid  races  in  Africa.  A 
large  proportion  of  the  native  deaths  from  tuberculosis 
in  the  Kimberley  Hospital  showed  extensive  affection 
of  the  peritoneum. 

The  chronic  forms  at  times  are  characterised  by 
large  growths,  which  caseate  and  break  down  Avith  a 
sero-purulent  exudation.  Adhesions  of  the  intestines 
to  each  other  and  other  organs  often  are  so  arranged 
as  to  form  sacculations,  in  Avhich  the  pus  collects. 

In  other  cases  there  is  little  or  no  exudation ; the 
nodules,  which  are  hard  and  discoloured,  shoAv  little 
tendency  to  caseation,  Avhile  the  intestines  are  firmly 
matted  together  by  dense  fibrous  adhesions. 

When  collections  of  pus  occur,  perforation  of  the 
intestine  may  take  place. 
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Surnptoras. — From  the  many  conditions  Avhich 
may  arise  in  peritoneal  tubercnlosis,  it  follows  that 
the  symptoms  are  somewhat  varied.  It  is  sometimes 
overlooked  and  not  recognised  during  life;  it  may  at 
other  tiines  set  in  abruptly  with  fever.  Chronic  cases 
are  not  infrequently  met  Avith  accidentally  during 
abdominal  section  for  other  conditions. 

Tympanitis  from  loss  of  mmscular  tone  of  the 
intestines,  and  fever,  are  marked  in  the  acuter  cases, 
while  in  the  chronic  forms,  though  the  temperature 
may  rise  and  fall,  it  is  more  common  to  luiA’e  a sub- 
normal temperature. 

Ascites,  though  rarely  abundant,  is  generally 
present ; as  in  cancer,  it  may  be  Incmorrhagic. 

A diagnosis  of  Addison’s  disease  has  sometimes 
been  made,  from  the  occasional  pigmentation  of  the 
skin  which  at  times  accompanies  the  very  chronic 
cases. 

The  more  chronic  cases  may  closely  simulate,  and 
are  often  mistaken  for,  typhoid  fever. 

In  the  chronic  form,  from  matting  together  and 
thickening  of  parts  of  the  intestines  and  omentum, 
or  sacculated  exudations,  the  physical  signs  may 
almost  exactly  resemble  tumours,  cither  solid  or 
fluid. 

The  (litHculty  in  diagnosis  of  these  peritoneal 
tumours  is  often  considerable  ; a sacculated  accumula- 
tion of  tubercular  exudation  is  often  mistaken  for  a 
cystic  ovarian  tumour,  and,  indeed,  many  of  the 
operations  performed  for  the  relief  of  tlie  latter 
condition  have  ])roved  to  be  tubercular  in  nature.  In 
arriving  at  a conclusion,  the  tubercular  condition  may 
not  be  suspected  from  the  general  condition  of  the 
])atient,  hut  a careful  examination  for  phthisis  or 
disease  of  the  Fallopian  tubes  should  be  made ; the 
Avithdrawal  of  fluid  from  the  tumour  sometimes  aids 
diagnosis. 
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TU  BERC  UL AR  PLEU  RIS Y. 

Modes  of  Infection. — Tubercular  pleurisy,  as 
commonly  met  with,  is  the  result  of  a direct  spread  of 
the  disease  from  the  subjacent  lung.  It  has  been 
shown  that  infection  of  the  pleuroB  may  occur  by  an 
extension  from  the  peritoneum  through  the  dia- 
phragmatic lymphatics  ; while  the  glands  at  the  root 
of  the  lung  and  the  cervical  glands  are  sometimes  the 
seat  of  the  origin. 

Forms  of  Tubercular  Pleurisy. — Acute  and 
chronic  types  are  recognised  clinically. 

(a)  Acute. — Under  this  heading  come  certain 
cases  Avhich,  resembling  an  inflammatory  pleuri,sy 
from  chill,  run  a rapid  course,  with  abundant  sero- 
fibrinous exudation ; no  suspicion  of  their  true  nature 
may  be  entertained,  and  an  examination  for  the 
tubercle  bacilli  in  the  fluid  withdrawn  from  the  chest 
will  probably  be  negative. 

Not  infrequently  these  cases  appear  partially  to 
recover,  until  a recurrence  of  the  pleuritic  disease, 
with  abundant  sero- fibrinous  or  purulent  exudation, 
occurs. 

{h)  Chronic. — Several  varieties  of  the  chronic  form 
have  been  described,  but  it  is  difficult  to  differentiate 
them  in  practice.  Insidious  in  onset,  and  resembling 
an  intractable  form  of  simple  pleuri.sy  with  effusion, 
and  often  gradually  assuming  an  empyematous  tj'pe, 
their  true  nature  is  too  frequently  only  recognised  in 
the  post-mortem  room. 

In  the  majority  of  cases  tubercular  pleurisy  is 
simply  a secondary  development  of  pulmonary  tuber- 
culosis, and  where  the  pulmonary  tuberculosis  is 
clearly  marked,  the  recognition  of  the  true  character 
of  the  pleuri.sy  is  not  difficult.  It  is  in  those  cases 
where  there  has  been  little  or  no  evidence  of  pulmon- 
ary tuberculosis  that  the  diagnosis  becomes  difficult. 
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Tuberculosis  of  the  Pericardium. — The  pericar- 
dium, like  any  other  tissue,  may  be  infected  with 
miliary  tubercle  as  part  of  a general  infection.  But 
cases  primary  or  secondary  in  character,  although 
rare,  do  occur.  Osier  records  seventeen  which  came 
under  his  own  observation.  Effusion  may  or  may 
not  be  present,  and  the  symptoms  arc  those  of 
ordinary  pericarditis. 

Tuberculosis  of  the  Brain  and  Spinal  Cord. — 
Meningitis,  associated  with  acute  miliary  tuberculosis 
and  hydrocephalus,  has  already  been  described ; and 
tlie  more  chronic  forms  only  remain  for  considera- 
tion. Of  these,  the  tuberculous  solitary  tumour.s, 
met  with  chieff  ' hildren,  arc  the  most  important; 


membranes  of  the  brain,  or  meningo-encephalitis,  is 
also  occasionally  seen,  with  thickening  and  adhesion 
of  the  pia  mater,  and  the  growth  upon  the  arteries  of 
small  nodules,  leading  to  hemiplegias  and  aphasia. 

The  tiibercidom  tumour,  involving  the  brain,  is 
most  often  found  in  children  under  fifteen,  and  is 
generally  a local  manifestation  of  the  disease  existing 
in  other  organs,  such  as  the  lymphatic  glands,  the 
bones,  and  lungs.  Though  the  name  “solitary  tubercle” 
has  been  given,  it  is  often  found  that  chronic  tubercle 
of  the  brain  exists  in  the  form  of  multiple  growths, 
which  vary  considerably,  but  are  usually  the  size  of 
a marble  embedded  within  the  cerebral  substance. 
Firm,  yellowish,  and  caseous  in  apjiearance  on  section, 
each  mass  is  surrounded  by  a zone  of  tissue,  less  firm 
in  consistence  and  somewhat  translucent,  and  an 
attachment  to  the  pia  mater  can  generally  be  made 
out.  The  central  part  of  the  nodule  may  calcify,  and 
these  are  the  cases  which  have  become  arrested ; 
while,  at  times,  softening  and  further  spread  of  the  dis- 
ease, with  the  incidence  of  meningitis,  may  also  occur. 

The  symptoms,  general  and  localising,  which  these 
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oTOwths  CUUS6,  £U’e  those  usiuilly  ixssociiited  with  othei’ 
cerebral  tumours;  the  age  of  the  .patient  and  the 
condition  of  his  lungs  are,  of  course,  important  in 
diagnosis.  The  cerebellum  is  most  commonly  the 
seat  of  the  tuberculous  tumour ; the  cerebrum  comes 
next  in  frequency,  while  in  the  pons  varolii  and  other 
parts  the}^  are  not  often  seen. 

The  spinal  cord  is  rarely  affected  by  tuberculosis, 
but  when  it  is,  the  symptoms  resemble  those  of 
meningitis  or  tumour. 


TUBERCULO.SIS  OF  THE  ALIMENTARY  SYSTEM. 

The  lips  are  very  rarely  affected,  but  a few  cases 
of  ulcer,  extremely  tender  and  painful,  have  been 
described  by  some  writers. 

The  Tongue. — This  is  also  an  uncommon  seat 
of  the  disease,  and  it  derives  its  interest  from  the 
fact  that  it  may  be  confounded  with  cancer  or 
syphilis.  The  tuberculous  ulcer,  situated  usually 
at  the  tip  of  the  tongue,  is  irregular  and  shaggy,  and 
may  show  a caseous  base.  It  is  tender  and  painful, 
and  disease  in  other  organs  is  found  to  co-exist.  In 
syphilis  the  sore  is  usually  on  the  dorsum,  and  the 
history  points  to  its  having  arisen  from  the  breaking 
down  of  a gummatous  nodule. 

The  epitheliomatous  ulcer,  found  generally  at  the 
edge  of  the  tongue,  has  an  indurated  hard  base. 

The  palate,  tonsils,  and  oesophagus  are  occasionally 
involved,  but  tubercular  pharyngitis,  due  to  an  exten- 
sion of  the  disease  from  thelarjmx  in  chronic  phthisis, 
is  not  very  uncommon,  and  may  cause  severe  and  pro- 
tracted dysphagia. 

The  Stomach. — Disease  confined  to  this  organ  is 
unknown,  and  secondary  ulceration  is  rare.  Tuber- 
cular disease  of  mesenteric  glands  ma}'^  involve  and 
actually  cause  perforation  of  its  walls. 
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The  Intestines— (a)  May  be  primarily  affected; 
seldom  in  adults,  but  more  commonly  in  children,  in 
whom  tuberculous  affection  of  intestine  co-exists 
usually  with  a tuberculous  affection  of  the  mesenteric 
glands  or  peritoneum.  Sims  Woodhead  has  shown 
the  frequency  of  infection  through  the  bowel  in 
children.  From  the  symptoms  of  the  condition, 
chronic  catandi,  with  sometimes  bloody  stools,  an 
error  in  diagnosis  may  be  made.  When  the  disease 
involves  the  ca?cum  recurrent  appendicitis  may  be 
closely  simulated,  but  at  a later  date,  when  the 
lungs  become  involved,  its  nature  is  revealed. 
Perforation  with  fatal  peritonitis  or  htemorrhage 
is  rare. 

{h)  In  chronic  phthisis  secondary  implication  of 
the  bowel  is  common.  The  parts  generally  affected 
are  the  ileum  and  the  large  intestine.  Deposit,  with 
subsequent  ulceration,  in  the  Peyerian  patches  and 
solitary  glands  occurs,  and  a large  area  of  bowel  may 
be  implicated  at  the  same  time ; the  ulcers,  unlike 
those  of  typhoid  fever,  are  irregular,  with  infiltrated 
and  caseous  bases  extending  as  far  as,  and  often 
involving,  the  mu.scular  coat,  and  lie  with  their  long 
axes  at  right  angles  to  the  long  axis  of  the  gut,  and 
often  partially  surround  it.  'I'he  peritoneal  coat  of 
the  intestine,  which  forms  part  of  the  base  of  each 
ulcer,  is  found  to  contain  a number  of  small  tubercular 
nodules,  and  not  infrequently  the  mesenteric  glands, 
and  indeed  the  whole  peritoneum,  in  the  latter  case 
from  perforation,  are  affected.  Intestinal  tubercular 
ulceration  may,  as  has  been  shown,  in  a few  in- 
stances arise  from  diseiise  of  the  Fallopian  tubes  in 
women,  or  from  the  glands  or  peritoneum  in  children. 
Perforation  of  the  bowel  may  follow  chronic  tubercular 
peritonitis. 

Sym'ptoms. — The  symptom  chietly  associated  with 
tubercular  enteritis  is  diarrhoea,  and  this  has  already 
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been  considered  under  the  complications  of  the  pul- 
monary disease. 

In  very  chronic  cases  from  cicatrisation  of  the 
somewhat  annular  ulcers  and  adhesions  of  the  con- 
tracting peritoneum,  a degree  of  stenosis,  at  times 
multiple,  of  the  gut,  with  symptoms  of  constipation, 
distension  of  the  abdomen,  and  visible  peristalsis,_  and 
other  signs  of  slow  chronic  obstruction,  sometimes 
occurs. 

Fistula  in  ano,  resulting  from  tuberculosis  of 
the  rectum,  is  not  an  uncommon  complication  of 
phthisis ; any  operation  undertaken  should  be  for 
the  complete  excision  of  this  tubercular  focus. 

The  Liver. — The  chief  interest  of  tuberculosis 
of  the  liver  is  anatomical,  as  the  condition  gives 
rise  to  few  or  no  symptoms;  the  organ  is  always 
involved  in  general  miliary  tuberculosis,  the  small 
nodules  being  uniformly  scattered  throughout  the 
hepatic  substance. 

Tubercular  caseating  masses,  sometimes  of  con- 
siderable size,  with  perihepatitis,  are  occasionally  met 
with  in  chronic  tubercular  peritonitis  ; several 
varieties  of  tubercular  cirrhosis  have  been  described, 
but  whenever  the  organ  is  affected  by  tuberculosis 
of  a sub-acute  or  chronic  character,  or  from  chronic 
tubercular  peritonitis,  Glisson’s  capsule  is  involved, 
and  an  increase  in  the  connective  tissue  of  the  organ 
takes  place,  which  is  commensurate  with  the  chronicity 
of  the  disease.  In  some  cases  the  cirrhotic  change 
is  so  great  as  to  cause  considerable  deforming  of 
the  liver ; associated  with  this  latter  condition,  firm, 
partially  calcareous  nodules  may  be  found. 

Tubercular  cirrhosis  of  the  liver  is  rarely  so 
pronounced  as  to  cause  symptoms,  but  when  it  does 
these  are  ascites  and  the  other  symptoms  of  ordinary 
cirrhosis.  Tuberculosis  may  manifest  itself  in  the 
production  throughout  the  organ  of  tubercles  in 
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the  smaller  bile  ducts  ; these  tubercles  generally 
enlarge,  caseate,  and,  breaking  down,  form  multitudes 
of  bile-stained  abscesses  within  the  liver. 

Tuberculosis  of  mammary  gland  is  uncommon, 
and  most  cases  occur  in  micldle-aged  women ; it  is 
occasionally  found  in  the  male.  It  may  take  the 
form  of  an  ordinary  cold  or  tubercular  abscess,  but 
it  is  generally  seen  when  tistuhe  exist,  which  are 
(juite  characteristic ; the  axillary  glands  are  usually 
affected,  and  when  the  disease  is  close  to  the  nipple 
this  structure  is  retracted. 

TUUEllCULOSl.S  OF  THE  GENITO-UUINARY  SYSTEM. 

The  Kidneys  and  Ureters.— A primary  affection 
of  the  kidneys  is  Siiid  by  some  writers  not  to  be 
very  rare,  but  it  is  ditiicult  to  believe  that  some 
other  form  of  tuberculosis  does  not  exist  in  these 
cases  to  which  the  kidney  affection  is  secondary, 
^liliary  tubercles  are  usually  found  through  the 
kidneys  in  general  tubercidosis,  and  in  chronic 
phthisis  the  kidneys  arc  also  not  infrequently  in- 
volved by  several  small  nodules.  The  process  of 
the  disease  in  the  kidney  differs  in  no  material 
respect  from  similar  disease  elsewhere;  a small  tuber- 
cular deposit  enlarges,  caseates,  and  disintegrates, 
and  cavities  lined  by  cheesy  and  sometimes  calcified 
matter  may  form,  leading  to  a condition  of  tuber- 
culous pyo-nephrosis,  and  the  capsule  is  thickened 
and  adherent.  The  upper  part  of  the  ureter  and 
the  pelvis  of  the  kidney  are  usually  involved.  In 
some  cases  the  disease  may  commence  with  a pyelitis. 
Disease  of  the  bladder,  vesiculae  seminales,  prostate 
and  testes,  may  co-exist.  A sprciid  of  the  condition 
may  take  place  either  from  the  kidney  downwards 
or  from  the  bladder  and  vesicuUe  seminales  up- 
wards. One  kidney  only  may  be  involved,  yet  both 


IN  GENITO-UBINAliY  SYSTEM. 


67 


organs  are  enlarged,  and  men  in  the  middle  period 
of  life  suffer  more  than  women. 

Symptoms. — For  a long  time  these  may  be  un- 
important and  attract  no  attention— later,  however, 
those  of  pyelitis  develop. 

Frequency  of  micturition  from  the  irritation 
caused  by  the  purulent  condition  of  the  urine,  and, 
later,  the  symptoms  of  cystitis,  when  the  bladder  is 
actually  involved,  arise.  The  urine  is  very  thick,  and 
contains  particles  of  pus ; notwithstanding,  this  is 
compatible  mth  very  moderate  health.  Later,  Avhen 
the  process  is  advancing,  and  especially  if  both  organs 
are  involved,  the  temperature  rises  in  the  evening 
and  may  assume  a hectic  type  ; at  the  same  time  the 
patient  loses  weight,  and  may  rapidly  emaciate. 
Tuberculosis  of  other  parts  is  generally  co-existent. 
The  presence  of  a renal  tnmonr  is  seldom  palpable, 
though  there  is  marked  tenderness  either  from  the 
front  or  posteriorly.  Pyelitis  and  pyo-nephrosis, 
originating  from  calculi,  on  the  other  hand,  often  cause 
palpable  tumours,  and  also  not  infrequently  hydro- 
neplirosis  with  its  special  symptoms.  The  urine 
contains  albumen,  pus,  epithelium,  and  sometimes 
caseous  particles  and  tube  casts.  Blood  is  more 
frequently  present  from  pyelitis  arising  from  calculous 
disease',  while  in  all  cases  the  urine  should  be  carefully 
examined  for  the  tubercle  bacilli,  which  may  readily 
be  detected  if  a good  specimen  be  thoroughly 
centrifuged. 

The  cystoscope  may  be  used  to  ascertain  from 
which  ureter  the  tuberculous  urine  is  coming,  and 
catheterisation  of  the  ureters,  as  introduced  by  Kelly 
for  this  purpose,  is  sometimes  recommended. 

The  bladder  is  seldom  primarily  affected,  and  is 
usually  involved  from  a spread  downwards  of  the 
disease  from  the  kidney  and  its  pelvis,  sometimes  from 
the  vesiculte  seminales  or  testes;  the  trigone  and 
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the  neighbourhood  of  the  opening  of  the  ureters  is  the 
part  where  the  disease  is  chiefly  met  v/ith. 

A condition  of  chronic  c}^stitis  also  occurs  with 
tubercular  deposits  and  patches  of  superficial  ulcera- 
tion with  irregular  margins  and  bases.  The  symptoms 
are  those  of  protracted  cystitis,  with  signs  of  tuber- 
culosis elsewhere  and  loss  of  weight,  and  recognition  of 
bacilli  in  the  urine.  Sometimes  the  symj^toms  may 
closely  simulate  those  of  stone.  The  cystoscope 
may  be  useful  in  this  condition. 

The  testis  is  generally  implicated,  and  associated 
with  disease  elsewhere ; it  is  often  met  with  in  young 
children,  when  it  is  almost  invariably  part  of  a general 
infection.  The  epididymis  is  first  affected,  and 
becomes  enlarged  from  deposits;  these  caseate  and 
liquefy,  and  the  testis  becomes  painful ; the  spermatic 
cord  becomes  thickened  and  the  skin  adherent ; the 
body  of  the  testis  then  becomes  involved,  and  the 
tuberculous  ulcers  or  abscesses  erupt  and  leave  typical 
tuberculous  fistuhe  and  suppurating  tracts.  The 
vesicula3  serninales  per  rectum  may  be  felt  to  be 
irregularly  enlarged,  and  the  prostate  also  if  it  be  like- 
wise affected. 

In  the  diagnosis  of  the  disease,  a careful  history — 
general,  as  well  as  of  the  local  condition — is  required, 
as  it  is  necessary  chiefly  to  diagnose  it  from  syphilis. 
A syphilitic  gumma  commences  in  the  body  of  the 
organ,  the  testis  is  enlarged  and  nodular,  and  the 
epididymis  is  only  ultimately  involved  and  enlarged, 
and  the  testicular  sensation  is  abolished.  While 
tubercle  of  the  testicle  may  heal  completely,  it  is  more 
common  for  the  disease  to  become  general. 

Uterus. — Tuberculosis  of  this  organ  is  very  rare  ; 
the  few  cases  met  with  have  generally  been  associated 
Avith  phthisis.  The  endometrium  is  the  part  affected, 
but  sometimes  nodules  have  been  found  in  the  mus- 
cular coat. 
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Fallopian  Tubes. — In  girls  and  young  women 
primary  bilateral  disease  ol  the  tubes  is  not  very 
uncommon.  The  walls  are  infiltrated,  thickened,  and 
distended  with  tuberculous  pus  and  caseating  matter ; 
the  tubes  are  spirally  twisted  and  adherent  to  the 
ovaries  and  fimbria;.  The  association  between  this 
condition  and  peritonitis  has  been  referred  to. 

JOINTS,  BONES,  AND  MUSCLES. 

Joints,  bones,  and  muscles  are  all  liable  to  be 
affected  by  tuberculosis,  although  muscles  are  only 
very  rarely  so.  Joints  and  bones,  on  the  other  hand, 
are  frequentlj^  the  sites  of  disease.  These  cases  are 
usually  chronic  in  character,  and  as  they  come 
almost  entirely  under  the  hands  of  the  surgeon,  they 
will  be  dealt  with  but  briefly  in  these  pages.  The 
factors  Avhich  determine  the  onset  of  primary  tuber- 
culous disease — if,  indeed,  it  ever  be  truly  primary — 
in  joints  and  bones  form,  however,  a question  of 
such  deep  interest  to  the  student  of  tuberculosis 
that  some  consideration  of  the  pathology  of  these 
conditions  is  necessary.  In  a joint  the  tubercular 
process  usually  begins  in  the  synovial  membrane, 
the  bones  entering  into  the  structure  of  the  joint 
are  next  most  commonly  affected,  while  ligaments 
and  cartilage  are  only  rarely  the  seat  of  primary 
di.sease.  The  incidence  of  this  comparative  liability 
is  thus  seen  to  be  associated  with  the  cellular 
activity  of  the  tissues,  those  tissues  being  most  sus- 
ceptible which  exhibit  active  cell  life,  and  vice  versa. 

The  usually  accepted  explanation  with  regard  to 
the  onset  of  tubercular  disease  in  synovial  inembrane 
or  bone  is  that  the  tubercle  bacilli  or  their  spores 
are  present  in  the  tissues  of  the  body,  and  that 
some  injury,  such  as  a strain  or  severe  exposure  to 
cold  or  wet,  so  lowers  the  vitality  of  the  affected 
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synovical  or  bony  area  as  to  detcnninc  the  establish - 
luent  of  a bacillary  colony  or  tubercular  focus  at 
that  spot.  The  intlaininatory  process  which  super- 
venes in  a joint  is  characterised  by  the  production 
of  a flimsy  gelatinous  material  of  low  vitality.  The 
products  of  this  process  are  neither  sound  enough 
to  form  substantial  connective  tissue,*  nor  innocent 
enough  to  be  re-absorbed,  nor  “ evil  enough  to  break 
down  into  pus ; and  the  compromise  is  the  feeble, 
unstable,  ill-formed,  uncertain  substance  which  is  so 
marked  a feature  in  the  diseased  joint.” 

Degeneration  in  a joint  may  go  on  to  caseation, 
which,  to  all  intents  and  purposes,  is  a necrosis ; 
suppuration  may  then  supervene.  Repair  after  the 
slow  healing  process  of  tuberculosis  of  joints  or  bones 
is  apt  to  be  insecure,  as  it  is  in  the  lungs  and 
elsewhere.  The  suppuration  may  be  contined  to 
the  joint  or  invade  surrounding  tissues  and  form 
a periarticular  cold  abscess.  Chronic  tubercular 
synovitis  most  commonly  occurs  in  the  young,  and 
begins  with  slight  pain,  stiffness,  and  weakness.  The 
swelling  is  iiale  in  colour  and  doughy  in  consistency^ 
The  painful  starting  at  night  is  symptomatic,  and 
u.sually  points  to  erosion  of  cartilage  and  e.xposure 
of  bone.  If  unchecked,  disorganisation  of  the  joint 
with  the  formation  of  sinuses  and  tistulaj  occurs,  and 
with  them  a rise  in  the  general  temperature  from 
mixed  organismal  infection.  Spontaneous  arrest  of 
the  tuberculous  process  at  any  stage  of  the  di.sease 
is  usually  followed  by  .some  impcairment  of  the  joint 
— either  a stiffness  or  weakness,  or  varying  degrees 
of  fibrous,  and  at  times  osseous,  anchylosis. 

TURERCUL.yit  DTSE.\SE  OF  RONE. 

The  cancellous  tissue  of  the  ends  of  long  bones 

* “ System  of  Surgery.”  Treves. 
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— tlie  vertebra,  ribs,  sternum,  the  bones  of  the 
carpus  and  tarsus,  and  the  phalanges— arc  all  prone 
to  local  disease,  generally  dependent  upon  some 
primary  focus  elsewhere. 

The  deposit  of  nodules  of  tubercular  granulative 
tissue  results  in  a rarefying  ostitis  or  caries,  whereby 
the  Haversian  canals  become  enlarged,  the  trabecula; 
thinned  and  eroded  by  the  cellular  exudation  and 
osteoclasts,  the  whole  bony  structure  eventually  be- 
coming destroyed  and  replaced  by  the  tubercular 
tissue,  which  caseates  in  the  centre  and  later  breaks 
down  with  abscess  formation.  The  collection  of  pus 
may  remain  within  the  bone,  but  more  usually  from 
a spread  of  the  disease  it  opens  under  the  periosteum 
or  externally,  or  it  may  form  burrowing  abscesses 
among  the  muscles.  The  granulation  tissue  may 
erode  the  articular  cartilage,  and  so  invade  joint 
cavity.  Other  changes  than  these,  depending  on  the 
acuteness  of  the  disease,  may  follow  the  tubercular 
deposit.  Thus  in  the  condition  known  as  dry  caries, 
or  “ caries  sicca,”  a portion  of  the  bone  becomes 
partially  absorbed  and  calcified,  while  the  surrounding 
granulation  tissue  scleroses,  the  whole  process  being 
unaccompanied  by  the  production  of  pus ; and  in 
“ caries  necrotica  ” the  central  portion  of  the  inflamed 
bone,  from  the  cutting  off  of  its  blood  supply,  may 
die  en  masse,  and,  becoming  separated  from  the  sur- 
rounding bone,  form  a sequestrum. 

In  all  cases  a surrounding  zone  of  inflammation 
accompanies  the  process,  and  the  periosteum  becomes 
thickened.  Should  the  disease  undergo  partial  and 
temporary  arrest,  the  granulation  tissue  occupying 
the  position  of  the  destroyed  bone  organises  and 
produces  sclero.sis ; indeed,  bony  sclerosis  here  and 
there  is  an  almost  constant  accompaniment  of  the 
disease.  In  youth,  when  the  epiphysial  junction  of 
a long  bone  is  involved,  premature  ossification  often 
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occurs,  Avith  ultimate  shortening  of  the  limb.  In 
rare  instances,  on  the  other  hand,  from  delayed 
ossification  active  growth  is  promoted  Avith  conse- 
quent elongation. 

Symptoms  and  Diagnosis. — Tubercular  diseases 
of  bone  are  characterised  by  chronicity,  insidiousness 
of  onset,  and  sIoav  recovery.  Pain  of  a deep-seated 
and  “ boring  ” nature.  Averse  at  night,  is  often  com- 
plained of.  It  is  much  aggravated  by  exercise,  and 
causes  lameness.  There  may  be  a slight  oedema, 
but  seldom  any  redness  unless  the  periosteum  is 
involved,  and  in  such  cases  only  Avhen  the  bone  is 
superficial.  Tenderness  on  firm  pressure  is  a most 
important  sign,  as  it  enables  us  to  locate  the  disease 
Avith  some  accuracy.  Enlargement  of  the  bone  is 
only  a late  indication.  Eventually,  as  the  condition 
comes  near  the  surface,  there  is  redness;  heat,  oedema 
and  fluctuation  may  be  elicited.  Or,  on  the  other 
hand,  there  may  be  a fluctuation  only,  Avithout  the 
signs  of  inflammation,  Avhich  points  to  the  presence 
of  a “ cold  ” or  tubercular  abscess. 

Tahercular  periostitis,  a primary  affection  of 
the  periosteum,  is  very  rare,  but  tubercular  osteo- 
myelitis is  usually  accompanied  by  periostitis. 

Tubercular  Abscess.  — The  so-called  “cold 
absce.ss”  (from  the  absence  of  inflamniatoiy  re- 
action) is  tubercular  in  nature,  and  in  nearly 
every  instance  has  its  origin  in  tubercular  disease 
of  a neighbouring  gland,  or  joint,  or  bone.  Thus,  a 
gland  having  caseated,  softened,  and  erupted,  inA^ades 
the  adjacent  subcutaneous  cellular  tissue,  Avhich, 
succumbing  to  the  tubercular  process,  in  time  offers 
material  for  the  formation  of  fre.sh  tubercular  pus. 
In  this  AA'ay  a tumour  is  formed,  at  first  appearing  as 
a hard  nodule  consisting  of  tubercles,  Avith  surround- 
ing inflammatory  products.  As  the  tumour  enlarges 
the  central  tubercles  caseate,  and  pus  is  formed,  AA'hich 
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is  enclosed  by  a distinct  wall  in  which  numerous 
small  tubercles  are  embedded. 

A tubercular  abscess  has  a great  tendency  to 
burrow  in  the  tissues,  especially  in  the  long  axis 
of  the  body,  following  that  course  Avhere  there  is 
least  resistance,  which  is  generally  between  muscular 
and  fascial  strata. 

In  this  way  the  pus  may  spread  a great  distance 
from  its  original  seat;  and  from  the  direction  of 
the  ligamentous,  muscular,  and  fascial  planes,  the 
position  of  the  psoas,  lumbar,  or  femoral  abscess 
met  with  in  Pott’s  disease  of  the  spine,  is  deter- 
mined. 

Ultimately  the  abscess,  from  destruction  of  the 
intervening  tissue,  reaches  the  skin,  which  becomes 
thin  and  inflamed ; it  finally  ulcerates  and  gives 
way,  with  resulting  evacuation  of  ^the  contained 
pus. 

Symptoms.~A  fluctuating  swelling  without  evi- 
dence of  inflammation,  and  the  presence  of  the  cause 
of  the  abscess,  such  as  disease  of  the  spine,  are  the 
chief  signs.  The  constitutional  symptoms  are 
notoriously  slight  before  a tubercular  abscess  is 
opened,  but  when  this  occurs,  unless  scrupulous 
asepsis  is  maintained,  mixed  infection  sets  in  with  its 
attendant  evils  of  a chronic  suppuration,  hectic 
temperature,  and  waxy  or  lardaceous  disease  of  the 
viscera. 

In  some  cases,  when  a large  abscess  has  been 
opened,  and  aseptic  precautions  have  been  unsuc- 
cessful, the  immediate  result  has  been  a toxaemia, 
with  highly-elevated  temperature,  collapse,  and  rapid 
death. 

Tubercular  Teno-Synovitis : Compound  Ganglion. 

— ^Compound  ganglion  is  rare,  but  occurs  most  often 
in  the  palm  of  the  hand,  and  is  then  called  “ com- 
pound palmar  ganglion  ” ; it  is  only  recently  that  its 
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precise  character  has  been  ascertained,  it  being  of  the 
nature  of  a tubercular  tcno-synovitis. 

Tubercular  tcno-synovitis  affects  most  commonly 
the  tendon  sheaths  of  the  wrist,  chieHy  on  the  palmar 
aspect;  it  is,  however,  also  found  about  the  ankle. 
Women  are  more  often  affected  than  men,  especially 
those  delicate  individuals  having  manifestations  of 
the  disease  elsewhere. 

The  tendon  sheath  is  lined  by  an  irregular,  rough, 
sometimes  smooth,  membrane,  which  is  not  con- 
tinuous, and  from  which  villous  projections  and 
masses  of  rounded  and  oval  bodies,  the  so-called 
melon-seed  bodies,  hang.  Tubercular  nodules  with 
bacilli  can  be  demonstrated  in  the  outer  portions 
of  the  membrane.  The  contents  of  the  sheath  consist 
either  of  a thin,  clear,  transparent  fluid  or  a thick, 
gelatinous,  and  sometimes  chocolate-coloured  fluid,  in 
which  are  numerous  melon-seed  bodies,  which  are 
smooth,  polished,  and  whitish  in  colour ; they  vary 
much  in  size  up  to  a quarter  to  even  half  an  inch  ; on 
section  they  differ  considerably  in  structure,  some 
being  quite  homogeneous,  others  showing  a reticulated 
or  granular  appearance.  Miliary  tubercles  and  bacilli 
are  occasionally  found  in  them. 

A form  of  teno-synovitis,  to  which  the  name 
“ Fungating  tubercular  teno-synovitis”  is  sometimes 
applied,  is  also  described ; it  may  commence  as  a 
primary  affection  in  the  synovial  membrane  covering 
a tendon  and  that  lining  its  sheath,  or  arise  from 
disease  in  the  neighbouring  bone,  joint,  or  other 
ti.ssue.  The  tendons  usually  involved  are  the  same 
as  those  in  the  ordinary  form  of  tubercular  teno- 
synovitis, viz.  those  of  the  wrist,  hand,  ankle,  and 
foot.  The  pathology  of  this  condition  resembles 
closely  tubercular  disease  affecting  the  synovial 
membrane  of  a joint;  the  membrane  shows  a typically 
tuberculous  structure,  wdth  numerous  tubercles  and 
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tubercular  granulation  tissue.  The  tendon  eventually 
becoming  implicated  and  eroded,  is  rendered  function- 
less.  The  pulpy  granulation  tissue  occupying  the 
cavity  of  the  tendon  sheath  sometimes  erupts  through 
the  latter  and  forms  a semi-fluctuating,  boggy  tumour 
under  the  skin. 

Sym27toms. — As  in  other  tuberculous  affections. 


Photo : E,  fU  Plangnef  Gorbersdorf 

Fig.  6, — Brehmer’s  Saiiatoriuin,  Gorbersdorf. 


the  onset  of  tubercular  teno-synovitis  is  very  insidious 
and  gi’adual,  and  it  is  often  ascribed  to  some  strain  or 
The  disease  being  most  commonly  met  with 
about  the  wrist  and  palm,  and  then  known  as  a 
“ compound  palmar  ganglion,”  it  will  sufiice  to 
describe  the  symptoms  of  this  affection.  A “com- 
pound palmar  ganglion”  forms  a tense  elastic 
swelling  in  front  of  the  wrist  and  palm,  constricted  at 
its  centre  by  the  anterior  annular  ligament.  The 
swelling  occasionally  extends  along  the  flexor 
tendons  of  the  thumb  and  little  finger,  and,  in  rare 
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instances,  along  those  of  the  remaining  digits ; the 
movements  of  the  hand  and  fingers  are  consequently 
impaired.  Fluctuation  can  be  elicited,  and  frequently 
the  presence  of  melon-seed  bodies  can  be  determinea, 
from  the  curious  gi’ating  movements  which  occur  as 
the  bodies  slip  about  from  undernetath  the  examining 
finger.  If  untreated,  the  contents  may  erupt,  with  a 
resulting  fistulous  opening,  with  all  the  evils  of  a 
mixed  infection.  Tne  diagnosis  of  the  above  condi- 
tion is  readily  made,  though  a fatty  tumour  of  the 
palm  or  a chronic  abscess  may,  in  some  instances, 
resemble  it ; puncturing  of  the  swelling  may  occa- 
sionally be  necessary  to  distinguish  the  compound 
tubercular  ganglion  from  the  simple  variet}\ 

THE  INTEGUMENTARY  SYSTEM 

This  is  liable  to  several  tubercular  affections, 
which  will  be  described. 

The  Tubercular  Ulcer. — A tubercular  ulcer  on  the 
skin  has  features  Avhich  are  very  characteristic,  and 
which  readily  distinguish  it  from  lujms.  Dependent 
usually  upon  the  eruption  of  a previous  tubercular 
abscess,  the  causes  of  which  we  have  seen  to  bo 
glandular  or  joint  or  bone  affection,  the  tubercular  ulcer 
IS  thus  commonly  seen  in  the  region  of  the  neck 
where  glandular  tuberculosis  is  most  jironc  to  occur, 
in  the  region  of  diseased  joints  and  bones,  and  in  other 
]>arts  Avhere  there  has  been  infection  of  the  skin. 
Though  the  tubercular  ulcer  is  in  nearly  every  case 
secondary,  not  a feiv  crises  arc  on  record  Avhere  there 
has  been  direct  inoculation  of  the  skin,  as,  for 
example,  in  the  so-called  “ anatomist’s  tubercle.” 

The  features  which  arc  usual  in  a tubercular  ulcer 
are : it  is  irregular  in  outline,  Avith  a thin  edge  that 
is  not  much  raised  or  thickened,  but  is  undermined ; 
the  undermining  of  the  edge  for  some  considerable 
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distance  is  very  suggestive.  There  is  an  irregular 
base,  often  composed  of  weak,  pale,  oedematous  granu- 
lations, which  project  above  the  surface  of  the 
surrounding  skin  and  readily  bleed  when  touched. 
There  is  a scanty,  greenish-yellow  discharge.  Tuber- 
cular ulcers  are  commonly  multiple  and  confluent; 
the  surrounding  skin  is  of  a purplish  colour,  and 
bridges  and  tags  are  often  formed  from  the  under- 
mining and  giving  way  of  the  skin  in  various  places. 
The  cicatrices,  which  are  generally  raised,  are  hard, 
pinkish  or  whitish  in  colour,  and  may  be  puckered 
and  Avrinkled;  bridges  and  tags  of  skin  are  often 
associated  with  tubercular  scars. 

Infection  by  inoculation  is  dealt  with  at  p.  87,  and 
the  lesions  which  such  inoculation  produces  in  the 
skin  vary  somewhat  in  character.  In  some  cases  an 
unnoticed  abrasion  has  been  the  point  of  entrance. 
In  others  the  so-called  “ anatomical  tubercle  ” has 
been  shown  to  contain  undoubted  tubercle  bacilli. 
The  anatomical  tubercle  usually  occurs  in  butchers, 
anatomists,  and  pathologists  engaged  in  post-mortem 
work,  and  is  not  considered  by  Treves  to  be  invariably 
tubercular  in  character.  It  most  frequently  occurs  on 
the  backs  of  the  fingers  or  hands.  Where  the  border 
of  the  finger-nails  are  affected  a bluish-red,  isolated 
nodule,  tender  on  pressure,  usually  develops. 

Lupus  vulgaris. — This  is  now  recognised  as  a form 
of  tuberculosis  of  the  skin,  and  has  a special  interest 
as  the  form  of  tuberculosis  in  which  Koch’s  tuberculin 
was  most  extensively  used.  “ The  distinctive  lesion  is 
a new  growth  in  the  superficial  or  deep  part  of  the 
corium.”  * “ This  neoplastic  nodule  (called  by  Leloir 
lupoma)  is  soft,  brownish-red  in  colour,  and  translu- 
cent, resembling  apple  jelly.”  (Hutchinson.)  The 
nodule,  like  other  tubercular  lesions,  develops  slowly. 
There  are  two  distinct  types  of  the  disease,  the  one 

* “ Diseases  of  the  Skin.”  Malcolm  Morris. 
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in  which  ulceration  occurs  (lupus  exedens)  and  the 
other  characterised  by  atrophy  (lupus  non  exedens). 
Lupus  tissue  is  readily  torn  and  broken  down.  The 
disease  is  chronic,  often  lasting  over  many  years. 
Several  cases  have  now  been  recorded,  clearly  show- 
ing direct  inoculation  to  have  been  the  cause  of  the 
onset  of  lupus ; thus  tattooing,  in  which  the  saliva  of 
a tuberculous  operator  was  used  to  dilute  the  ink, 
and  vaccination  have  both  produced  the  disease  at 
the  site  of  inoculation.  In  the  majority  of  cases, 
however,  no  such  clear  history  of  inoculation  is  ob- 
tainable, and  it  is  possible  that  the  bacillus  is  intro- 
duced through  some  unnoticed  abrasion.  On  the 
other  hand,  the  tubercle  bacilli  may  be  present  in 
the  body,  and  some  local  condition  of  the  skin  may 
determine  the  establishment  of  a tubercular  colony, 
or  focus,  as  is  believed  to  be  the  case  in  tubercular 
disease  of  the  bone.  The  intimate  pathology  of  lupus, 
and  the  precise  conditions  determining  this  particular 
form  of  tuberculosis,  require  further  elucidation. 

The  Eye. — The  eye  may  be  the  seat  of  tubercular 
disease,  the  retina,  choroid,  and  iris  all  being  occasion- 
ally sites  for  the  development  of  the  tubercle.  Tubercle 
of  the  choroid  seen  through  the  ophthalmoscope  ap- 
pears as  a greyish  hemispherical  eminence  from  one  to 
three  millimetres  in  diameter  (Juler).  In  tubercular 
meningitis  detection  of  tubercle  in  the  choroid  occa- 
sionally as.sists  in  determining  the  nature  of  the  case. 

In  conclusion,  it  may  be  said  that  there  is  scarcely 
an  organ  or  tissue  in  the  body  which  is  not  liable  to 
the  invasion  of  tuberculosis,  although  it  is  niucli 
commoner  in  some  than  in  others.  The  frequency  ot 
the  occurrence  of  tlie  disease  in  the  glands,  the  lungs, 
and  in  bone  has  been  pointed  out;  the  organs  in 
which  it  is,  perhaps,  most  rarely  found  are  the 
muscles,  the  pancreas,  and  the  thyroid  body. 
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CHAPTER  III. 

TRANSMISSION  FROM  MAN  TO  MAN. 

Heredity — Congenital  Tuberculosis— Inherited  Susceptibility — Commu- 
nicability— The  Sputum  of  the  Consumptive— Eecorded  Cases  of 
Commmiicated  Phthisis— The  Viability  of  Tubercle  Bacilli  in  Sputa— 
Eausome’s  Eesearches — Paths  of  Invasion : Inoculation,  Ingestion, 
Inhalation  — Auxihary  Porces  of  Invasion  ; Adenoids,  Measles, 
Catarrh,  Trauma — Eecapitulation. 

Heredity. — The  whole  tendency  of  modern  research 
into  the  nature  of  tuberculosis  is  to  show  that  the 
disease  is  communicable,  but  not,  except  in  very 
rare  instances,  inherited.  The  only  cases  in  which  it 
can  be  fairly  stated  to  be  inherited  are  those  excep- 
tional ones  of  congenital  tuberculosis — rare  both  in 
man  and  animals.  In  man.  Osier  speaks  of  some  nine 
or  ten  cases  which  have  been  described.  In  calves, 
numbers  of  which  are  slaughtered,  and  which  thus 
offer  exceptional  facilities  for  observation.  Nocard 
says  nothing  is  more  rare  than  tuberculosis. 

Another  theory  has  been  promulgated  with  refer- 
ence to  heredity,  and  received  the  strong  support  of 
Baumgarten,  to  the  effect  that  the  latent  germs  of 
tubercle  may  be  transmitted  to  offspring.  Baum- 
garten believes  that  “ tuberculosis  may  remain  latent 
under  certain  circumstances  during  the  whole  of  life 
without  interfering  Avith  living  functions  in  any  observ- 
able degi’ee,”  and  he  considers  tuberculosis  may  be 
placed  in  the  same  category  in  this  respect  Avith 
leprosy  and  syphilis.  But  for  the  support  of  such  an 
hypothesis  some  positive  evidence  is  required,  and,  as 
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Ransome  * veiy  justly  points  out,  there  is  no  proof  that 
the  virulence  of  the  bacillus  remains  latent  for  more 
than  a few  months ; “ the  heredity  of  leprosy  is  still 
unproved,  and  the  analogy  of  syphilis  to  tuberculosis  is 
not  yet  made  out.”  Congenital  tuberculosis  being,  then, 
a negligible  quantity,  and  the  latent  germs  of  tubercle 
within  the  host  having  but  an  hypothetic  existence, 
we  are  compelled  to  come  back  to  the  epigrammatic 
verdict  of  M.  Peter.  “ On  ne  nait  pas  tuberculeux  mais 
tuberculisable.” 

In  su])port  of  the  view-  that  a susceptible  constitu- 
tion maybe  transmitted,  a con.siderable  number  of  ob- 
served facts  have  been  adduced.  Thus  Sir  W.  Jenner 
describes  a certain  typo  of  chest,  the  essential  feature 
of  which  is  the  straightening  of  the  upper  ribs,  with 
widening  of  their  iiuercostal  spaces  and  undue  obli- 
quity ot  the  lower  ribs,  whose  intercostal  spaces  are 
narrowed.  Delicacy  of  skin,  length  of  eyelashes,  tinc- 
ness  of  hair,  transparency  and  bluish  tint  of  con- 
junctiva*, large  pupds,  precocity  of  intellect,  were  all 
considered  by  Jenner  to  he  indicative  of  the  tubercular 
constitution.  Tennyson’s  “ May  (hioen,”  than  whom 
there  was  none  so  fair  “ in  all  the  land,  they  say,” 
with  her  bright  eye,  brilliant  gaiety,  and  pathetic 
death,  is  .sometimes  taken  to  be  a typical  description 
of  the  tuberculous  constitution.  Rut,  on  the  other 
hand,  how  frequently  do  we  sec  patients  suffering 
from  pulmonary  tuberculosis  obviously  not  fa.shioned 
with  that  ethereal  delicacy  of  fibre  which  tradition — 
begot,  perchance,  of  the  bereavement  of  parents — has 
a.ssociated  with  the  so-called  “consumptive  tendency.” 
Tuberculosis  affects  the  large  in  build,  the  coarse 
in  feature,  the  dull  and  the  sluggish,  as  freely  as 
the  fairest  and  the  brightest  in  the  land.  And  if 
doubt  exists  about  any  particular  type  of  constitution 
being  more  susceptible  than  another  to  the  onset  of 

• Tract  it  iotier,  June,  1898. 


immiTED  SUSCEPTIBILITY. 


81 


tuberculosis,  still  more  does  uncertainty  arise  over 
the  inheritance  of  such  a tendency.  Statistics  on  the 
subject  are  far  from  convincing,  and  Dr.  Walshe,  who 
compiled  and  analysed  446  cases,  finally  states  that 
“ they  do  not  depose  in  favour  of  the  hereditary 
character  of  the  disease.”  As  illustrating  the  extreme 
difficulty  of  eliminating  all  source  of  error  from  an 
estimate  of  evidence  bearing  on  this  subject,  one 
striking  instance  has  come  under  my  notice  in  the 
tragic  Iiistory  of  a family  who  Avere  once  Avell  knoAvn 
to  me.  In  this  case  the  father  died  of  phthisis  and 
left  a widoAv  with  three  sons  and  two  daughters,  Avho, 
with  the  exception  of  the  eldest  son,  continued  to 
reside  in  the  house  in  which  the  father  had  died,  the 
eldest  son  being  sent  to  a boarding  school.  In  the 
course  of  some  seven  years  after  the  father’s  death 
the  two  sons  and  both  daughters  residing  at  home 
died  of  pulmonary  tuberculosis.  The  eldest  son  and 
the  mother  Avere  thus  the  only  survivors.  For  years 
the  history  of  this  family  appeared  to  me  a terrible 
instance  of  the  influence  of  heredity,  and  yet,  in  the 
light  of  modern  bacteriology,  one  realises  Avhat  a false 
inference  this  may  have  been.  The  one  child  who 
escaped  Avas  the  boy — not  exposed  for  any  length  of 
time  to  infection — Avho  Avas  sent  to  a boarding  school. 
The  four  Avho  died  Avere  all  of  them  exposed  to 
undoubted  infection,  as  at  the  time  referred  to  no 
special  precautions  Avere  anywhere  taken  Avith  regard 
to  sputa.  Cornet,*  of  Berlin,  gives  a number  of  tables 
compiled  by  difterent  men  supposed  to  shoAv  here- 
ditary predisposition,  and,  in  doing  so,  he  points  out 
the  gi-eat  difference  in  the  percentages  given,  Avhich 
range  from  10  to  80  per  cent.  From  these  statistics 
he  fairly  infers  that  the  term  hereditary  predisposition 
is  an  elastic  one.  In  support  of  this  he  goes  on  to 
shoAv  that  in  compiling  the  tables  some  ^nen  deal 

“ Die  Tuberkulose.”  Cornet. 
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only  with  consumptive  parents,  others  include  grand- 
parents, others  brothers  and  sisters  of  patient,  and 
others  brothers  and  sisters  of  parents.  These,  again, 
are  outstripped  by  those  who  believe  hereditary  pre- 
disposition to  be  there  when  tuberculosis  exists  in 
any  relative  in  the  ascending,  descending,  or  collateral 
line.  The  demands  which  scientiHc  criticism  is  en- 
titled to  make  of  statistics  are  in  no  way  satisfied  by 
such  data  iis  these.  As  Cornet  justly  says,  if  the 
question  be  narrowed  down  to  whether  at  the  time 
of  conception  either  parent  was  actually  tuberculous, 
then  something  might  be  hoped  for  in  the  way  of 
result. 

Communicability. — If  there  be  ground  for 
entire  scepticism  on  the  question  of  heredity,  there 
is  none,  if  a broad  and  scientific  interpretation  be 
placed  upon  the  word,  with  reference  to  infection. 
The  evidence  on  this  head  is  too  overwhelming  for 
the  most  prejudiced  person  to  question,  although, 
as  has  already  been  pointed  out,  there  is  a danger 
that  a connotation  which  the  w'ord  “ infectious  ” 
undoubtedly  had  in  the  pre-bacteriological  age  of 
pathology  may  be  unduly  attached  to  it  to-day. 
rroximity  to  the  consumptive,  provided  simple  and 
methodic  precautions  are  taken,  entails  no  more  risk 
of  infection  than  proximity  to  a case  of  typhoid. 
Both  disea.ses  are  communicable,  but  in  both  the 
“ foils  et  origo  mali  ” is  accessible  to  the  preventive 
measures  of  a rationally  applied  science.  We  have 
therefore  now"  to  consider  tlie  means  whereby  com- 
munication from  man  to  man  may,  if  uninterfered 
with,  be  effected,  and  in  later  chapters  how  best 
to  direct  interference.  Living  tubercle  bacilli  or 
their  spores,  or  both,  are  the  essential  virus.  From 
what  sources  in  man  may  they  be  derived  ? Under 
what  conditions,  and  for  how  long,  can  they  exist 
outside  the  body  ? 
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, From  the  results  of  Koch’s  researches  already 
described,  we  have  seen  that  in  all  active  tubercular 
lesions  the  tubercle  bacilli  are  found,  and  that  in 
the  discharges  from  these  lesions  the  bacilli  occur. 
Thus  the  sputum  in  a case  of  phthisis  may  be 
almost  a pure  culture  of  tubercle  bacilli ; the  feces 
of  subjects  with  tubercular  lesions  of  the  bowel,  or 
the  discharge  of  any  tuberculous  abscess,  may  also 
contain  them.  It  is  from  the  sjDuta  of  phthisical 
subjects  that  by  far  the  greatest  danger  arises,  that 
from  feces  or  discharges  which  are  disposed  of  in 
sewage  being  comparatively  trifling. 

Thus  Koch  Avrites : * “It  is  only  necessary  to 
remember  that  on  an  average  one-seventh  of  mankind 
die  of  phthisis,  and  that  most  phthisical  patients 
eject  for  at  least  some  Aveeks,  often  for  Avhole  months, 
large  quantities  of  sputa  containing  immense  num- 
bers of  spore-bearing  tubercle  bacilli.  ...  If  Ave 
further  bear  in  mind  the  results  of  Fischer  and 
Schill’s  experiments,  from  which  it  is  seen  that 
tubercle  bacilli  may  retain  their  virulence  for  forty- 
three  days  in  putrefying  sputum,  and  for  186  days 
in  sputum  dried  at  the  ordinary  temperature  of 
the  air,  ...  a sufficient  explanation  is  afforded 
of  the  very  Avide  distribution  of  the  tubercular 
virus.” 

The  great  importance  Avhich  Koch  attached  to 
tuberculous  sputa  has  been  confirmed  by  many 
other  investigators  and  Avriters.  Dried  sputum  be- 
comes p>i-^lverised,  and  in  the  form  of  dust  has  been 
shoAvm  to  be  most  virulent.  In  addition  to  Koch, 
Villemin,  Tappeiner,  and  Thaon  have  experimented 
Avith  tuberculous  dust  on  animals,  producing  tuber- 
culosis in  the  animals  experimented  on;  but  the 
experiment  is  an  extremely  dangerous  one,  and  in 
carrying  it  out  Nocard  relates  that  Thaon  contracted 
* “ jMicroparasites  in  Disease,”  New  Syd.  See.,  p.  187. 
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a tubercular  broiiclio-pneuuionia  which  proved  rapidly 
fatal.  Straus,  in  his  large  work,  “La  Tubcrculose 
et  son  Bacille,”  gives  an  account  of  these  experiments, 
and  also  those  of  De  Thoma,  an  Italian,  who  pro- 
duced tuberculosis  in  several  animals  by  causing 
them  to  inhale  dried  powdered  phthisical  sputa. 
The  fate  of  Thaon  was  a painful  conhrmation  of 
the  contention,  had  any  such  been  needed,  that 
tubercular  sputa,  if  allowed  to  be  indiscriminately 
distributed,  are  a standing  menace  to  the  health  of 
the  community  at  large.  In  schools,  barracks,  work- 
shops, cloisters,  prisons,  offices — wherever  crowded 
common  rooms  and  premises  are  used — danger  from 
tuberculous  sputa  arises.  If  we  consider  the  soldier, 
the  workman,  or  the  city  clerk  affected  with  con- 
sumption, and  after  short  periods  of  sick  leave  re- 
turning to  his  fellows,  we  shall  reali.se  the  danger 
to  his  fellows  which,  in  the  absence  of  all  control 
of  the  sputum,  must  arise. 

Many  cases  of  undoubtedly  communicated 
])hthi.sis  have  been  -collected  by  I)aremberg.  Thus 
Marfan  reported  the  history  of  a veritable  epidemic  of 
phthisis  in  a badly  ventilated  office  where  22  men 
were  cm]doyed  ; in  four  years  LI  amongst  them  died 
of  phthisis. 

Arthaud  related  to  a tuberculosis  congress  the 
history  of  a municipal  electric  works  where  out  of 
:i.'3  workmen  ;I2  had  phthisis ; 4 among  them  were 
old  cases,  the  23  others  had  contracted  the  disease 
since  their  entry  to  the  works. 

I have  already  given  a most  suspicious  history 
of  tuberculosis  in  a family  which  came  under  my 
own  notice.  Ilecently  another  significant  case 
occurred  in  a gentleman  who  has  been  known  to  me 
for  many  years.  He  w’as  an  employ^  in  a large 
office  in  a town  in  South  Africa,  and  had  for  years 
enjoyed  excellent  health.  The  great  reputation 
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which  South  Africa  has  for  consumption  had  brought 
many  consumptives  to  this  town,  which  is  up-country, 
and  more  than  one  of  these  consumptives  had  found 
a position  in  the  office  referred  to.  There  can  be 
little  doubt  that  the  disease  in  this  case  was  com- 
municated to  a healthy  man  in  an  imusuall)'^  healthy 
climate  through  the  dried  sputum  of  the  consump- 
tives in  the  office.  The  fact  is,  as  Straus  truly  says, 
the  expectoration  of  a phthisical  subject  is  almost 
as  deadly  as  the  discharge  from  glanders  in  a horse, 
the  difference  being  that  the  one  is  rapid  and  mani- 
fest in  its  infection,  and  the  other  so  indirect,  so 
subtle,  and  so  delayed  as  frequently  to  escape 
detection. 

THE  VIABILITY  OF  TUBERCLE  BACILLI  IN  SPUTA. 

Further  experiments  on  the  viability  of  tubercle 
bacilli  in  sputa  have  recently  been  made  by  Ransome. 

The  great  interest  of  these  researches  is  that 
Ransome*  endeavoured  to  imitate  the  actual  condi- 
tions that  prevail  in  houses  or  places  of  public 
assembly.  Statistics  show  that  phthisis  chiefly  pre- 
vails in  densely  crowded  populations,  especially 
where  people  are  packed  in  badly-drained,  low-lying 
localities,  and  where  the  actual  living-rooms  are 
fllled  with  organic  impurities. 

The  method  of  procedure  adopted  by  Ransome 
was  to  expose  “tuberculous  sputum,  ascertained  to 
be  rich  in  bacilli  and  virulent  to  rabbits,”  under 
different  conditions,  e.g. : — 

(a)  In  a locality  where  the  soil  was  dry  and 
sandy,  in  full  daylight  or  sunlight,  exposed  to  abun- 
dant streams  of  fresh  country  air. 

(b)  Under  similar  conditions,  in  a darkened 
chamber. 

* “ Researches  on  Tuberculosis.”  The  Weber-Parkes  Prize  Essay,  1897. 
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(c)  On  a window-ledge  “ in  a small  four-roomed 
tenement  in  a large  toA\m,  on  a clay  soil,  without 
cellarage,  and  badly  ventilated,  where  several  deaths 
from  imthisis  had  taken  place.” 

(d)  Under  same  conditions  as  c,  in  the  dark 
corner  of  a sleeping-room.  And  other  similar  experi- 
ments Avere  made. 

These  experiments,  in  Ransome’s  opinion,  “ so 
far  as  they  extend,  go  to  prove  that  fresh  air  and 
light  and  a dry  sandy  soil  nave  a distinct  influence 
in  arresting  the  virulence  of  the  tubercle  bacilli,  that 
darkness  someAvhat  interferes  Avith  the  disinfectant 
action  of  the  other  conditions,  but  that  the  mere 
exposure  to  such  light  as  could  be  obtained  in  other- 
Avise  bad  sanitary  surroundings  does  not  destroy  the 
virus.” 

Another  series  of  experiments  Avas  also  made, 
Avhich  clearly  Avent  to  sIioav  that  daylight  and  free 
currents  of  air  rapidly  deprive  tuberculous  dust  of 
its  virulence,  “ that  even  in  the  dark,  although  the 
action  is  retarded,  frc.sh  air  has  some  disinfecting 
influence;  and  that  in  the  absence  of  currents  of 
air  the  bacillus  retains  its  power  for  long  periods 
of  time.” 

With  reference  to  the  eflect  of  the  drying  of 
sj)uta,  Hansome  quotes  experiments  in  Avhich,  in 
tlie  ab.sence  of  currents  of  air,  the  virulence  lasted 
for  I.'IO  days.  'J'aking  this  Avith  the  experience  of 
Fischer  and  Schill  referred  to  Ijy  Koch,  Avhich  gmve 
I(S4  days,  avc  see  the  persistence  Avith  Avhich  dried 
phthisical  sputum  may  rebiin  its  virulence  under 
favourable  conditions. 

Paths  of  Invasion. — From  Avhatever  .source  they 
may  come,  the  tubercle  bacilli  can  only  gain  access 
to  the  body  through  three  ditterent  channels: — 

(a)  The  skin,  by  inoculation. 

(h)  The  alimentary  canal,  by  ingestion. 
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(c)  The  respiratory  tract,  by  inhalation. 

That  inoculation  Avith  tubercle  bacilli  may  occa- 
sionally occur  as  an  accident  to  man  there  is  strong 
presumptive  evidence  to  show  in  the  ready  inocu- 
fability  of  some  lower  animals.  That  it  does  actually, 
though  rarely,  occur  in  man,  there  is  positive  evidence 
in  recorded  cases.  Koch  gives  the  case  of  a Avoman 
inoculated  in  the  finger  Avith  the  fragment  of  a 
broken  vessel  Avhich  contained  tuberculous  sputum ; 
tuberculous  disease  of  the  finger,  necessitating  its 
subsequent  removal,  folloAved. 

Nocard  describes  a case  of  a veterinary  surgeon 
Avho  wounded  himself  deeply  in  the  thumb  of  the 
left  hand  Avhile  making  a post-mortem  examination 
on  a tuberculous  cow.  The  Avound  healed  Avell, 
but  six  months  later  a cutaneous  tuberculosis  Avas 
diagnosed  at  the  site  of  the  scar.  Pulmonary  tuber- 
culosis then  developed,  and  tAvo  and  a half  years 
after  the  inoculation  the  victim  of  this  unfortunate 
accident  died. 

Knopf  gives  several  recorded  instances  of  trans- 
mission of  tuberculosis  from  a phthisical  JeAvish 
rabbi  to  infants  in  the  rite  of  circumcision.  The  most 
striking  is  that  recorded  by  Lindemann* : “ Two 
children  Avho  Avere  circumcised  by  a man  Avho  Avas 
in  the  last  stage  of  consumption,  and  Avho,  after  the 
circumcision,  sucked  the  prepuce,  according  to  the 
JeAvish  rites,  both  became  infected  Avith  ulcers  on 
the  prepuce  and  SAvelling  of  the  genital  glands.  One 
recovered  ; the  other’s  infection  continued,  the  child 
developing  Pott’s  disease,  and  dying  finally,  after  a 
feAv  years’  suffering,  from  pulmonary  phthisis.” 

Ransome  also  gives  a case  of  inoculation  that 
came  under  his  notice.  It  is  quite  probable  that 
noAv  the  etiology  of  tuberculosis  is  more  clearly 
understood,  still  more  instances  of  inoculation  Avill 

* Beutsche  Med.  Wovhcnschrift,  No.  30,  1883. 
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come  to  light.  One  has  come  under  my  own 
notice  in  the  case  of  a house  physician  in  a London 
hospital,  who  inoculated  himself  with  tuberculosis 
at  a post-mortem,  and  subsequently  developed  pul- 
monary tuberculosis. 

From  ingestion,  or  swallowing  of  tuberculous 
matter,  the  chief  sources  of  danger  arc  milk  and 
meat,  and  these  will  be  considered  later.  From  man 
the  principal  dangers  of  ingestion  of  tubercle  bacilli 
are  incurred — (1)  in  kissing  a tuberculous  subject 
on  the  mouth ; (2)  from  the  contamination  of  any 
utensils  brought  into  contact  with  the  mouth  of  the 
tuberculous  subject,  such  as  spoons,  forks,  cups,  etc., 
which  should  always  bo  disinfected  after  use.  By 
far  the  greatest  danger,  as  already  indicated,  is  the 
inhalation  of  tuberculous  dust,  and  this  is  a constant 
menace  tis  long  as  the  sputa  of  phthisical  patients 
are  more  or  less  indiscriminately  distributed  in 
streets,  public  buildings,  or  conveyances,  or,  in  fact, 
anywhere  except  in  a proper  receptacle  in  or  from 
which  they  can  be  effectively  destroyed. 

AUXILIARY  FOllCE.S  OF  INVASION. 

Having  considered  the  sources  from  which  the 
tubercle  bacilli  may  be  derived  in  man,  the  conditions 
under  which  they  may  continue  to  exist  outside  the 
body,  and  the  different  paths  of  invasion  into  a fresh 
human  host,  it  still  remains  for  us  to  discuss  what 
circumstances  favour,  and  what  oppose,  the  establish- 
ment of  tuberculosis  with  some  or  all  of  its  train  of 
lesions  within  that  host.  When  tubercle  bacilli  are 
inhaled  in  the  form  of  dust,  they  may,  as  Koch  pointed 
out,  like  any  other  inhaled  particles,  remain  in  the 
ujiper  part  of  the  air  passages  or  penetrate  into  the 
alveoli.  The  style  of  breathing  largely  determines 
the  result,  and  the  one  which  most  favours  a deep 
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penetration  is  deep  breathing  with  the  mouth  open. 
The  nose  is  important  both  as  a germ-catcher  ana  as 
a mechanism  for  warming  the  inspired  air. 

Adenoid  fjroivths  of  the  pharynx  and  enlarged 
tonsils  in  children,  in  so  far  as  they  produce  mouth 
breathing,  thus  largely  increase  the  danger  from 
inspired  tubercle  bacilli. 

Reference  is  made  elsewhere  (p.  110)  to  _ the 
adenoid  gi'owth  as  an  open  gate  for  the  direct 
entrance  of  tubercle  bacilli  through  the  lymphatics  to 
the  cervical  glands.  This  condition  thus  offers  a 
double  danger  to  the  affected  child,  and  is  undoubtedly 
in  children  one  of  the  most  important  of  the  auxiliary 
forces  of  invasion.  In  fact,  adenoid  growth  is  itself 
not  infrequently  tuberculous  in  origin. 

Carious  teeth  are  considered  by  L.  Petit,  George 
Morgan,*  and  others  to  be  undoubted  gates  of  entry  for 
the  tubercle  bacillus,  and  from  them  they  believe  the 
cervical  glands  are  often  affected. 

When  an  entrance  to  the  respiratory  tract  has 
been  effected  by  the  tubercle  bacilli,  the  slow  develop- 
ment of  the  germ,  which  takes  as  many  days  as  the 
anthrax  bacillus  does  hours,  offers  every  facility  for  its 
expulsion  by  the  cilia  lining  the  respiratory  passages. 
Specially  frivourable  conditions  are  thus  often  neces- 
sary before  the  bacilli  can  become  established  even 
when  introduced  into  the  respiratory  tract.  Measles, 
which  for  a time  denudes  the  respiratory  tract  of  its 
protecting  epithelium,  is  thus  a contributory  condition, 
and  both  the  absence  of  the  cilia  and  the  frequent 
presence  of  bronchial  secretion  difficult  of  dislodge- 
ment,  which  offers  a suitable  nidus  to  the  bacillus,  are 
conditions  favouring  the  development  of  tuberculosis. 

Chronic  bronchitis,  adhesion  of  the  lungs,  and 
deformities  of  the  thorax — in  fact,  any  condition 
which  may  cause  circumscribed  collections  of  bronchial 

* Bril.  Med.  Journ.,  Aug,.  1899. 
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secretion  to  accumulate — may,  by  offering  a suitable 
nidus,  favour  the  establishment  of  the  tubercle  bacilli. 
Thus  a number  of  the  cases  of  phthisis  coming  on  in 
advanced  life,  of  which  many  are  to  be  met  with  in 
the  different  “chest  hospitals,^’  are  those  in  which  tuber- 
culosis has  supervened  upon  a condition  of  chronic 
bronchitis. 

That  the  ordinary  catarrh  or  cold  which  has 
“ been  neglected,”  or  which  “ sinks  down  upon  the 
chest,”  is  a condition  predisposing  to  pulmonary 
tuberculosis,  is  an  old  tradition  of  medicine.  How  far 
this  may  be  so  it  is  difficult  to  say,  but  it  has  the 
strong  support  of  so  modern  and  scientific  a writer  as 
Osier,  who  considers  that  it  may  act  by  “ lowering  the 
resishmee,  or,  in  modern  parlance,  reducing  the  activity 
of  the  phagocytes  and  allowing  the  bacilli  to  pass  the 
portals.”  That  catarrh  extending  to  the  bronchial 
tubes  should  favour  the  establishment  of  tubercle 
bacilli  is  quite  in  accordance  with  the  rationale  of 
tuberculosis,  and  it  probably  does  so,  both  by  lowering 
the  vitality  of  the  tissues,  and  by  offering  a condition 
of  bronchial  secretion  favourable  to  the  development 
of  the  bacilli. 

All  f^pecific  feverfi,  or  any  other  conditions  which 
lower  the  vitality  of  the  tissues  and  render  them  more 
susceptible,  must  rank  as  possible  auxiliary  forces. 
Measles  has  already  been  referred  to  as  being  specially 
favourable  to  the  establishment  of  the  tubercle  bacilli, 
and  whoophig  cough,  inasmuch  as  it  produces  a 
bronchial  catarrh,  is  almost  equally  so. 

Malaria,  if  it  does  not  actually  predispose  to 
tuberculosis,  is  certainly  in  no  way  antagonistic,  as  was 
once  taught,  and  there  is  scarcely  a lar^e  London 
hospital  which  does  not  contain  cases  of  old  malarial 
subjects  now  suffering  from  tuberculosis. 

In  addition  to  the  foregoing  conditions  which, 
when  they  occur  in  the  human  subject,  may  all 
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become  auxiliary  forces  of  invasion,  there  are  other 
physical  conditions  of  climate,  soil,  and  atmosphere 
which  act  both  by  helping  to  create  these  forces 
and  by  themselves  directly  favouring  the  growth  of 
the  tubercle  bacillus.  Keference  has  already  _ been 
made  to  these  physical  conditions,  and  they  will  be 
further  considered  in  Chapter  V. 

Trauma. — Many  surgeons  emphasise  this  influence. 
Some  surgeons  contend  that  the  production  of  general 
tuberculosis  sometimes  results  from  operation  upon 
tuberculous  lesions.  Wartman*  gives  statistics  of 
837  resections.  Of  these,  225  ended  fatally,  26  with 
acute  tuberculosis,  the  outbreak  of  which  was  directly 
associated  with  operation. 

***** 

From  what  has  been  said  we  see  that  the 
process  of  transmission  from  man  to  man  is  a 
clear  and  a preventable  one.  The  gi’eat  source  of 
danger  is  the  sputum  of  the  consumptive,  which,  from 
the  resistant  character  of  the  tubercle  bacilli  with 
which  it  is  infected,  may  in  the  form  of  dust  retain 
for  from  four  to  six  months  its  virulent  qualities  of 
infection.  In  tuberculous  dust,  the  result  of  carelessly 
disseminated  sputa,  the  seed  is  ripe  and  abundant. 
In  the  human  host  prepared  by  any  of  those  predis- 
posing conditions  described  as  the  auxiliary  forces  of 
invasion,  the  soil  is  fertile  and  ready  to  receive  the 
seed.  To  destroy  the  seed,  to  prevent  the  preparation 
of  the  soil,  these  are  the  objects  alike  of  the  guardians 
of  public  health  and  the  physician. 

The  breath  of  the  consumptive  is  free  fi’om  danger ; 
it  has  been  shown  by  numerous  experiments  to  be  quite 
devoid  of  tubercle  bacilli,  even  in  the  most  advanced 
cases  of  pulmonary  tuberculosis.  The  danger  of  con- 
tagion which  arises  in  consumptive  cases  from  “ kissing” 

* Pcutschche  Zeitschrift  f.  Chiru7'gie,  Bd.  24. 
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lies  in  particles  of  sputum  contained  on  lips  and  in  the 
saliva,  and  in  the  same  manner  utensils,  furniture,  or 
clothes  may  be  contaminated.  In  writing  of  tuber- 
culosis, metaphor  has  been  freely  used  by  different 
writers,  and  as  long  as  it  serves  to  elucidate  the 
subject  there  can  bo  no  objection  to  it.  The  striking 
parallels  which  Herbert  Spencer  and  other  philo- 
sophic writers  have  shown  to  exist  among  all  ph}'sical 
and  even  moral  phenomena  more  than  justify  this 
method  of  description.  Where  actual  conclusions 
come  to  be  drawn,  a strict  adherence  to  ascertained 
fact  is,  of  course,  necessary ; but  the  recognition  of 
this  cardinal  principle  in  argument  need  not  prevent 
the  u.se  of  a familiar  metaphor  in  illustrating  some  of 
the  striking  features  of  bacteriological  pathology. 
(Jld  in  years  and  honour  is  the  metaphor  of  tlie 
“ seed  and  the  soil.”  That  yet  another  ])hysical 
phenomenon,  the  incidence  and  development  of  tuber- 
culosis, should  come  to  be  classed  in  the  category  of 
phenomena  which  this  old  metaphor  so  aptly  illus- 
trates, is  no  cause  for  astonishment.  In  this  instance 
the  sowing  of  the  wind  is  veritably  reaped  in  a whirl- 
wind of  fatal  and  tragic  disease. 

The  relative  importjmce  of  the  two  factors,  the 
soil  and  the  seed,  in  the  production  of  tuberculosis, 
requires  a final  word.  There  are  some  who  hold  that 
the  seed  is  practically  ever  present,  and  that  the  one 
essential  determining  factor  is  the  preparing  of  a 
fertile  soil,  the  undermining  of  the  constitution  by 
some  one  of  the  conditions  already  referred  to,  or  by 
unhealthy  environment.  That  these  preparatory 
])rocesses,  these  pathological  conditions,  the  auxiliary 
forces  of  invasion,  are  important  there  can  be  no 
doubt,  and  that  the  great  majority  of  the  cases  of 
tuberculosis  would  never  occur  without  the  presence 
of  one  or  other  of  them  is  certain.  But  it  is  also 
next  to  certain  that  where  the  inhalation  of  tubercle 
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bacilli  occurs  in  overwhelming  quantity,  the  most 
robust  constitution  may  succumb. 

As  Osier  points  out,  there  are  constitutions  which 
destroy  the  bacilli  at  once — “ the  seed  has  fallen  by 
the  Avayside.”  There  are  others  in  Avhich  a lodgment 
is  temjjorarily  gained  and  damage  is  done,  but  the 
protecting  forces  eventually  triumph — “ the  seed  has 
fallen  upon  stony  ground.”  Lastly,  there  are  tissue 
soils  Avhere  the  bacilli,  once  introduced,  thrive  and 
flourish,  caseation  and  softening  prevail  over  limita- 
tion and  sclerosis,  tuberculosis  triumphs — “the  seed 
has  fallen  upon  good  ground.” 
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CHA.PTER  IV. 

TRANSMISSION  FROM  ANIMALS  TO  MAN. 

Tuberculosis  in  Cattle— The  First  Eoyal  Commission  on  Tuberculosis— 
Its  Report— Experiments  of  Experts  with  Tuberculous  Meat — Testi- 
mony of  Sidney  Martin  and  Sims  Woodhead — The  Relative  Preval- 
ence of  Tuberculosis  in  Different  Food  Animals — The  Second  Eoyal 
Commission— Tuberculosis  in  the  Pig— In  Sheep — Avian  Tuberculosis 
—Cow’s  Milk— Tuberculous  Disease  of  the  Udder — Recorded  Cases  of 
Tuberculosis  in  Children  from  the  Ingestion  of  Tuberculous  Milk — 
The  Relation  of  Tuberculosis  in  Milch  Cows  to  Tabes  Mesenterica  in 
Children — The  Absence  of  both  in  Jersey — Protection  against  Viru- 
lent Milk — Paths  of  Invasion  in  Man  and  Animals  from  Ingested 
Food  containing  Tubercle  Bacilli. 


As  from  man  to  man  the  transmission  of  tubercu- 
losis is  almost  entirely  by  means  of  inhalation  of 
dried  sputum  dust  into  the  respiratory  tract,  so  from 
animals  the  transmission  is  almost  entirely  through 
meat  and  milk  by  ingestion  into  the  ahmentary  canal 
Tuberculosis  is  to  be  found  in  a large  number  of  the 
lower  animals,  but  for  the  purpose  of  this  chapter  it 
is  only  necessaiy  to  consider  such  animals  as  in  one 
form  or  another  furnish  food  for  human  consumption. 
The  chief  offenders  are  the  bovine  race.  They  and 
their  various  products  first  require  consideration. 

It  has  come  to  be  clearly  recog-nised  that  tuber- 
culosis, whether  in  man  or  the  lower  animals,  is  a 
disease  principally  associated  with  housing  and  the 
crowding  in  narrow  dwelling-places  which  housing 
so  frequently  entails.  Thus  the  Kaffir,*  previously 
healthy,  contracts  the  disease  when  brought  into  the 
native  locations  of  Capetown.  The  ape,  t to  whom 

* Cai)etown  Med.  Officers’  Report.  t Nocard. 
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in  his  native  forests  the  disease  is  unknown,  is 
stricken  with  it  in  the  cages  of  the  Zoological 
Ciardens.  And  so  among  cattle*  it  is  the  stalled 
ox,  the  closely-confined  and  well-fed  milch  cow,  that 
contract  tuberculosis  to  the  extent  of  nearly  30  per 
cent. — not  the  lean  steer  or  heifer  wandering  unpro- 
tected and  but  poorly  fed  on  an  open  bleak  lullside. 

These  facts  are  significant  not  only  in  assisting  us 
to  understand  the  etiology  of  the  disease,  but  also, 
as  will  be  pointed  out,  in  suggesting  the  most  hopeful 
and  rational  system  of  treatment  for  the  disease  when 
contracted. 

In  1890  a Royal  Commission  was  appointed  by 
Her  Majesty’s  Government  “ to  inquire  into  the  efiect 
of  food  derived  from  tuberculous  animals  on  human 
health.”  In  189.5,  after  hearing  a quantity  of  evidence 
on  every  branch  of  the  subject,  the  Commission  pre- 
sented their  Report : and  inasmuch  as  the  scientific 
literature  of  Europe  does  not  contain  a more  com- 
plete record  of  experiments  than  those  undertaken 
for  and  described  to  the  Commission,  I shall  deal 
with  the  Report  at  some  length,  and  from  its  text 
will  be  taken  such  clauses  as  are  of  the  greatest 
importance  to  the  consideration  of  the  transmission 
of  tuberculosis  from  animals  to  man.  Thus  the 
Report  reads: — “ 14.  The  primary  object  of  the  Com- 
mission, to  learn  the  effect  ot  food  derived  from 
tuberculous  animals  upon  human  health,  was  ob- 
viously one  that  coukl  not  be  attained  by  direct 
experiment  upon  human  being.s.  . . . The  Commission 
undertook,  therefore  . . . inquiries  as  to  the  effect  of 
tuberculous  food  upon  the  health  of  lower  animals 
in  the  expectation  of  obtaining  information  applicable 
to  the  case  of  the  human  subject.” 

“15.  Dr.  Martin  selected  for  his  experimental 
research  a variety  of  animals  which  diffei'ed  in  their 

■*  Harben  Luctures,  1898.  Thorne  Thorne. 
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custonmry  food  niateriiil — pigs,  guinea-pigs,  and 
rabbits.  The  animals  were  fed  with  their  usual  foods, 
with  the  addition  of  some  material,  sometimes  meat, 
much  in  the  sense  that  a butcher  might  speak  of 
meat,  sometimes  milk,  but  always  uncooked,  derived 
from  a tuberculous  animal.  No  particular  examina- 
tion for  actual  tubercle  in  the  food  material  was 
made  in  the  experiments  now  being  recorded,  but 
some  care  was  taken  to  avoid  any  obvious  mass  of 
tubercle.” 

“ ] 6.  Of  each  kind  of  animal  thus  fed,  a'  certain 
percentage  was  found  to  become  tuberculous — of  pigs 
35‘6  per  cent.  (5  out  of  14),  of  guinea-pigs  16'5  per 
cent.  (24  out  of  145),  of  rabbits  15’3  per  cent.  (2  out 
of  13).” 

“ 1 7.  The  experiment  comprised  also  a number  of 
tmimals  kept  under  the  same  conditions  as  the  rest 
(the  pigs  being  members  of  the  same  litter),  and  only 
differing  from  the  other  animals  of  the  experiment  by 
receiving  no  material  from  a tuberculous  animal  in 
their  food.  Of  these  ‘ control  ’ animals,  numbering 
5 pigs,  203  guinea-pigs,  and  8 rabbits,  none  became 
tuherculous.” 

The  dangerous  character  of  uncooked  tuberculous 
meat  is  here  clearly  demonstrated. 

With  reference  to  the  relative  prevalence  of  tuber- 
culosis among  different  food  animals  the  Keport 
reads  : — 

“ 28.  The  percentage  of  tuberculous  annuals  (for 
1892-3)  were,  at  Berlin  slaughter-houses,  15'1  for  oxen 
and  cows,  1'55  for  swine,  0 J 1 for  calves,  and  0'004 
only  for  sheep ; and  the  percentage  of  the  several 
kinds  of  animals  condemned  on  account  of  tuber- 
culosis were,  for  cows  and  oxen  1 26,  for  swine  0 23, 
for  calves  O OG,  and  for  sheep  0 003.” 

“ 29.  There  do  not  exist  for  the  United  Kingdom 
any  records  with  which  these  can  be  compared.  At 
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Copenhagen  and  Berlin  all  the  meat  furnished  to  the 
town  is  submitted  to  the  inspection  of  experts.  But 
Ave  have  reason  to  think  that  the  facts  about  tuber- 
culous animals  Avould  exhibit  a broad  resemblance  to 
the  foregoing,  if  such  records  could  be  obtained,  not 
more  different  in  degree,  that  is,  than  the  difference 
seen  between  the  Copenhagen  and  Berlin  records,  or 
than  Avould  be  explained  by  variations  in  the  practice 
of  dealing  with  food  animals  in  one  and  another 
country.  Such  few  data  as  ai-e  to  be  had  for  the 
United  Kingdom  confirm  this  vicAV.” 

For  practical  purposes,  then,  aa^c  may  take  the 
Berlin  and  Copenhagen  rates  quoted  aboA'e  as  fairly 
representing  the  amount  of  tuberculosis  to  be  found 
amongst  slaughter  stock  of  different  kinds.  And  at 
a glance  it  may  be  seen  that  by  for  the  greatest  extent 
of  animal  tuberculosis  is  to  be  found  amongst  cattle, 
“ cattle  ” full-groAvn  that  is,  but  not  “ calves.”  On 
the  rarity  of  tuberculosis  in  calves.  Nocard  cites 
statistics  Avdiich  point  to  its  occurrence  among  them 
being  in  many  places  even  more  rare  than  amongst 
those  examinea  at  Copenhagen  and  Berlin.  As 
Nocard  * very  fairly  asks,  “ Do  not  these  facts  shoAV 
the  very  feeble  part  Avdiich  heredity  takes  in  the  pro- 
pagation of  bovine  tuberculosis  ? ” 

Considering  the  large  numl)er  of  tuberculous  coav.s, 
the  statistics  on  this  point  are  most  significant.  The 
matter  has  already  been  referred  to  under  Heredity 
(p.  79). 

The  Commi.ssioners’  Report  then  goes  on  to  consider 
“ Circumstances  determining  danger  to  man  from 
meat  and  milk  of  tuberculous  organ.s,”  and  their 
consideration  begins  Avith  meat. 

“38.  We  have  now  to  point  out  the  very  great 
difference  in  one  and  another  part  of  a tuberculous 
animal  in  the  amount  of  tuberculous  matter  contained 
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in  the  moat.  This  matter  is  found  principally  in 
the  organs  of  the  animals,  as  a rule  most  abundantly 
in  the  lungs,  lymphatic  glands,  serous  membranes, 
but  often  in  the  liver,  spleen,  kidneys,  intestines,  and 
other  structures.  These  organs  are  usually  removed 
by  the  butcher  in  ‘ dressing  the  carcase,’  though  some 
of  them  may,  intentionally  or  not,  be  left.  To  a 
practised  eye  it  is  hardly  possible  that  tuberculous 
matter  in  these  organs  can  escape  detection,  and 
the  importance  of  its  presence  there  will  soon  be 
apparent.” 

If  it  is  from  the  organs  of  cattle,  then,  that  the 
greatest  danger  exists  in  meat,  to  what  extent  is 
the  ordinary  “joint”  of  the  butcher  liable  to  be 
contaminated  ? 

As  a matter  of  fact,  tuberculous  matter  is  seldom 
found  in  the  meat  substance  of  the  carcase.  “ There 
is  reason  to  believe  that  tuberculous  matter,  when 
2)resent  in  meat  sold  to  the  public,  is  more  commonly 
due  to  the  contamination  of  the  surface  of  the 
meat  with  material  derived  from  other  diseased  parts, 
than  to  disease  of  the  meat  itself.”  Thus  smearing 
with  a dirty  knife  just  used  for  removing  tuber- 
culous organs  is,  in  Dr.  Martin’s  opinion,  a distinct 
danger. 

With  regard  to  the  effect  of  cooking  on  tubercul- 
ous meat.  Dr.  Sims  Woodhead  gave  some  interesting 
evidence  before  the  Commission.  He  prepared 
specimens  artificially,  “ sometimes  by  injecting  tuber- 
culous matter  to  a known  depth  into  a joint,  some- 
times by  smearing  such  matter  on  slices  of  meat  and 
forming  the  whole  into  a compact  mass.”  Such 
“ masses,”  without  the  intentional  pollution,  are  known 
to  butchers  as  “ rolls  of  meat.”  Feeding  experiments 
were  then  made  with  the  various  portions  of  meat  so 
treated,  and  the  residts  at  which  Dr.  Sims  Woodhead 
arrived  are  comprised  in  the  following  conclusions. 
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and — says  the  ‘Report — “we  do  not  doubt  their 
accuracy.” 

“ In  the  boiling  and  roasting  experiments  as 
ordinarily  carried  out  in  the  kitchen,  the  temperature, 
however  high  it  may  be  near  the  surface,  seldom 
reaches  60°  C.  [14-0°  F.]  in  the  centre  of  a joint, 
except  m the  case  of  joints  under  six  pounds  in  weight. 
Ordinary  cooking  is  quite  sufficient  to  destroy  any 
smeared  material  that  remains  on  the  outer  surface  of 
the  meat,  hut  it  cannot  he  relied  npon  in  the  slightest 
degree  to  render  innocnons  the  same  smeared  material 
when  in  the  centre  of  a roll, . . . especially  when  the  roll 
is  over  three  or  four  pounds  in  Aveight.  The  least 
reliable  method  of  cooking  for  this  purpose  is  roasting 
before  the  tire,  next  comes  roasting  in  an  oven,  and 
then  boiling.”  A clear  tlanger  to  human  health  was 
here  indicated,  and  was  recognised  b}^  the  members 
of  the  First  Tuberculosis  Commission. 

In  181)6  a Second  Royal  Commission  was  appointed 
to  impure  into  the  “administrative  procedures  for 
controlling  danger  to  man  through  the  use  as  food  of 
the  moat  and  milk  of  tuberculous  animals.”  They 
reported  as  follows  : “ \Ve  are  of  opinion  that  the  risk 
to  the  human  subject  of  acquiring  tuberculosis 
through  meat  has  been  very  greatly  over-estimated ; 
we  tind  no  indi(!ations  of  it  in  the  mortality  returns 
dealing  with  the  period  of  life  during  which  meat  has 
for  vears  past  been  consumed  in  increasing  quantity 
in  tfiis  country,  and  the  only  evidence  which  we  know 
of  in  the  opposite  sense,  namely,  the  results  of 
certain  artificially  contrived  infections  of  meat  made 
for  the  purpose  of  the  previous  Royal  Commission  on 
Tuberculosis,  was  the  outcome  of  deliberately  contrived 
laboratory  experiments,  admittedly  carried  out  under 
methods  involving  a risk  greater  than  any  that  would 
probably  arise  in  ordinary  trade  procedures.”  What 
the  great  over-estimation  of  risk  referred  to  may  have 
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been  is  best  known  to  the  Coimnissioners  who  sat  on 
the  Second  Commission,  but  that  a real  risk  does  exist 
there  is  no  reasonable  doubt.  Positive  evidence,  which 
appeared  perfectly  satisfactory  to  the  First  Commission 
was  adduced  to  that  effect,  and  against  it  the  negative 
evidence  urged  by  the  Second  Commission  is  not, 
strictly  speaking,  evidence  at  all. 

The  effect  left  on  the  mind  of  the  reader  of  this 
portion  of  the  Second  Commission’s  Report  is  hardly 
likely  to  induce  him  to  insist  on  measures  Avith  regard 
to  the  establishment  and  supervision  of  public 
slaughter-houses.  Politicians  and  local  authorities 
Avho  have  to  weigh  this  question  Avill  therefore  do 
Avell  to  read  and  consider  the  finding  of  the  First 
Commission  on  this  point.  No  one  is  likely  to 
contend  that  tuberculous  meat  is  at  all  comparable 
as  a cause  of  tuberculosis  with  either  of  the  other 
two  great  causes,  tuberculous  dust  and  tuberculous 
milk,  but  to  say  that  the  mortality  returns 
‘ dealing  with  the  period  of  life  during  Avhich  meat 
has  for  years  past  been  consumed  in  increasing 
quantity  in  this  country,”  give  no  indications  of  the 
risk,  because  presumably  the  mortality  from  tubercu- 
losis is  on  the  decrease  for  the  later  periods  of  life,  is 
surely  to  beg  the  Avhole  question. 

What  the  mortality  returns  do  shoAv  is  a big 
annual  death  roll  at  all  ages  from  tuberculosis. 
^^^lat  “deliberately  contrived  laboratory  experiments” 
by  Koch  and  others  have  shown  is  that  tuberculosis 
is  a communicable  and  preventable  disease  due  to  the 
tubercle  bacillus : hence  our  Royal  Commissions,  the 
one  to  point  out  the  sources  of  danger  from  tubercul- 
ous food,  and  the  other  to  recommend  administrative 
control  of  such  dangers.  One  of  the  sources  of  danger, 
in  the  view  of  the  First  Commission,  was  tuberculous 
meat,  and  there  is  practically  nothing  in  the  mortality 
statistics  of  tuberculosis  cited  by  the  Second  Commis- 
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sion  to  show  how  many,  or  how  few  cases,  may  have 
had  the  tubercle  bacillus  introduced  from  this  source 
or  from  that. 

The  administrative  measures  called  for  in  refer- 
ence to  meat  will  be  considered  in  Chapter  V.  The 
point  of  interest  here  is  that  the  possibility  of  infec- 
tion from  tuberculous  meat  must  neither  be  over- 
looked nor  under-estimated.  In  this  relation,  too, 
it  is  well  to  put  on  record  Sims  Woodhead’s 
special  caution  against  the  risk  of  raw  beef  or  raw 
beef  juice  for  children. 

Tuberculosis  in  the  pig  comes  next  in  frequency 
of  occurrence  to  that  in  cattle,  ami,  as  we  have  seen, 
is  given  in  Copenhagen  as  being  as  high  as  15  3 
per  cent. 

Thus,  as  with  the  “stalled”  ox  and  cow,  so  in 
a lesser  degree  with  the  pig  in  his  “sty.”  Filth, 
darkness,  and  impure  air  all  favour  the  development 
of  the  bacillus. 

Sheep,  on  the  other  hand,  live  in  the  open,  and 
our  mutton  is  practically  free  from  tuberculosis,  as 
free,  in  fact,  as  the  “veal”  of  the  calf  killed  before 
he  has  had  time  to  acquire  the  disease. 

Avian  Tuberculosis. — Tuberculosis  in  poultry 
and  game  birds  is  not  referred  to  m the 
Royal  Commission’s  Report.  The  incidence  of 
the  disease  in  fowls  has,  however,  given  rise  to 
a good  deal  of  speculation  and  experiment.  At 
first  Koch  believed  the  bacillus  of  avian  tuber- 
culosis to  be  identical  with  that  of  human  and 
bovine  tuberculosis,  but  the  researches  of  H.  Martin, 
Straus,*  and  others  have  shown  that  fowls  may 
swallow  the  dried  sputa  of  consumptives  over  long 
periods  of  time  without  being  affected.  Cultures  of 
avian  tuberculosis  have  an  appearance  distinct  from 
that  of  Koch’s  bacillus,  and  the  temperature  range 

* “ La  Tuterculoso  et  .son  Bacillc.”  Straus. 
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over  which  a culture  may  be  obtained  is  much  wider. 
Still  further  evidence  of  the  distinction  to  be  drawn 
between  avian  and  bovine  or  human  tubercle  bacilli 
was  adduced  by  Cadiot,  Gilbert,  and  Roget.*  They 
showed  that  guinea-pigs,  so  susceptible  to  human 
tuberculosis,  resist  strongly  the  avian  variety. 
Rabbits,  on  the  other  hand,  have  not  the  sanie 
power  of  resistance  to  inoculated  avian  tuberculosis 
as  guinea-pigs.  In  later  experiments  Koch  himself 
recognised  that  a distinction  between  the  two  tuber- 
culoses was  to  be  drawn.  The  danger,  therefore, 
to  human  health  from  avian  tuberculosis,  if  there 
be  any  at  all,  is  presumably  slight. 

Milk  from  a cow  with  tuberculous  disease  of  the 
udder  is  of  all  food  products  the  most  deadly.  At 
whatever  rate  the  danger  from  meat  may  be  esti- 
mated, about  that  from  tuberculous  nnlk  there  can 
be  only  one  opinion.  The  evidence  is  overwhelming. 
The  best  illustration  of  this  is  a quotation  from 
Dr.  Sidney  Martin’s  evidence  given  before  the  First 
Tuberculosis  Commission;  “Of  the  five  tuberculous 
cows  which  had  udder  disease,  found  on  post-mortem 
to  be  of  tuberculous  nature,  three  showed  him 
tubercle  bacilli  in  their  milk.  He  could  not  find 
tubercle  bacilli  in  the  milk  of  the  other  two.  With 
milk  from  the  three  cows  fifteen  test  animals  were  fed, 
with  the  result  of  producing  tuberculosis  in  every 
one  of  them.  With  milk  from  one  or  other  of  the 
same  three  cows,  thirteen  test  animals  were  inocu  ■ 
lated,  with  the  result  of  all  thirteen  acquiring  tuber- 
culous disease.  The  milk  of  the  fourth  cow  (one 
of  those  which  had  not  shown  tubercle  bacilli)  Avas 
used  to  feed  ten  test  animals,  and  produced  tuber- 
culosis in  four  of  them.  Inoculated  into  six  test 
animals  all  of  them  became  tuberculous.  The  milk 

* “Note  8ur  la  Tubercnlose  dea  Yolailles.”  (C.  K.  et  jMemoirus 
(le  la  Soc.  de  Biologie,  1S90.) 
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ot  tlie  fifth  cow,  in  which  also  no  tubercle  bacilli 
had  been  seen,  was  used  to  feed  two  animals,  but 
without  result,  yet  when  it  was  used  to  inoculate 
tvyo  other  animals  both  of  them  acquired  tuberculous 
disease.” 

The  virulence  here  displayed  is  nothin<r  less  than 


Fiff.  8. — Tubm-le  Biu'illi  in  Cat’s  Lung,  x GOO. 


e.xtraord inary,  but  one  condition  is  found  to  be 
essential  to  tins  virulence,  viz.,  “tuberculous  disea.se 
of  the  cow  aftecting  the  udder.” 

Tuberculous  disease  of  the  udder  may  exist,  at  all 
events  in  its  early  stages,  without  external  evidence 
even  to  a veterinary  surgeon,  and  a cow  may  have 
severe  tuberculosis  without  the  udder  being  affected, 
so  that  the  danger  is  not  easy  of  detection,  and 
renders  precautions  against  it  all  the  more  necessaiy 
To  the  evidence  given  as  to  the  virulent  effect 
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of  tuberculous  milk  on  test  animals,  some  instances 
of  tuberculosis  in  human  beinsfs  directly  traced  to 
milk  may  be  added.  Thus,  Lydtin*  relates  that  Dr. 
Stang,  of  Amorbach,  attended  a well-developed  boy 
of  five  3'^ears  old,  born  of  healthy  parents,  free  from 
tuberculous  history.  In  the  course  of  some  weeks 
the  child  died  of  miliary  tuberculosis  of  the  lungs, 
with  enormous  hypertrophy  of  the  mesenteric  glands. 
While  the  post-mortem  was  being  made  it  Avas 
ascertained  that  a short  time  previously  the  parents 
had  had  a cow  slaughtered,  which  was  found  by  the 
veterinary  surgeon  of  the  abattoir  to  be  the  subject 
of  phthisis  pommeliere.  This  cow  had  been  a good 
milker,  and  for  a long  time  the  boy  had  been  in 
the  habit  of  drinking  its  milk  directly  after  it  was 
milked. 

Here  is  another  case  Avhich,  as  Nocard  says  in  re- 
lating it,  is  almost  as  convincing  as  an  experiment. 
Dr.  Gosse,  of  Geneva,  whose  father  and  grandfather 
were  doctors,  had  the  misfortune  to  lose  a daughter 
of  seventeen.  Up  to  1892  she  was  in  perfect  health. 
In  1893  .she  began  to  Avaste  aAvay,  and  ten  months 
afterwards  she  died.  Dr.  Gosse,  on  post-mortem 
examination,  found  tuberculosis  of  the  inte.stine  and 
mesenterv.  How  had  the  disease  been  contracted  ? 
There  A\"as  no  family  liistory.  The  localisation  of  the 
disease  pointed  to  alimentary  origin.  It  turned  out 
that  every  Aveek  Dr.  Gosse’s  family  used  to  spend 
Sunday  on  the  hills,  at  a small  estate  Avhich  he  had 
inherited,  and  that  one  of  the  great  delights  of  this 
young  girl  Avas  to  drink  milk  fresh  from  the  coav. 
On  being  tested  by  tuberculin,  four  out  of  the  five 
coAvs  on  the  e.state  Avere  found  to  be  tuberculous ; they 
Avere  immediately  slaughtered,  and  the  autopsy 
shoAved  that  tAvo  of  them  had  tubercular  disease  of 

* “ Cornpte  rendu  du  4me  Congros  intern,  vet.  de  Bru.xelles,” 
18S3,  p.  188.  From  Nocard. 


106 


TJTBEEOrLOSJS. 


the  udder.  Dr.  Gosse  did  not  liesitiitc  to  bring  these 
facts  to  the  knowledge  of  his  follow  citizens,  and 
armed  with  them  he  addressed  a letter  to  the 
Journal  de  Geneve,  October  31st,  1393,  demanding, 
in  the  name  of  public  health,  a strict  inspection  of  all 
cows  the  milk  of  which  was  intended  for  consump- 
tion in  its  natural  state. 

The  foregoing  instances  will  show  the  virulent 
effect  of  tuljerculous  milk  in  individual  cases  of  both 
animals  and  man.  What  light  may  be  gained  on  the 
subject  from  “ statistics  of  mortahty  ” I 

The  mortality  tables  prepared  by  Dr.  Tatham,  and 
presented  to  the  Royal  Commission  on  Tuberculosis, 
1890,  show  that  from  1851  to  1895  there  has  been  a 
steady  diminution  in  mortality  from  “all  forms  of 
tuberculosis.”  But  on  examination,  this  reduction  of 
tuberculous  disease  is  found  to  be  far  from  uniform, 
and  as  the  late  Sir  R.  Thorne*  pointed  out,  is  princi- 
pally due  to  a fall  in  the  phthisis  rate. 

The  diminution  in  deaths  from  tabes  mes- 
cnterica,  at  all  ages,  is  much  less.  Thus,  contrasting 
the  1851-00  decade  with  the  quiiupieimial  period 
1891—95,  there  is  only  a trivial  decrease,  at  the  rate 
of  30  per  cent,  for  children  under  5 years  old,  while 
for  children  under  1 year  of  age  there  is  an  actiud 
increxise  of  deat/m  from  this  cause  of  27’7  per  cent. 

This  increased  annual  tribute  is  clearly  due  to 
infection  from  tuberculous  milk.  The  consumption 
of  cows’  milk  is  greater  in  England  among  children 
under  1 year  of  age  than  it  has  ever  been  before,  and 
that  milk  is  principally  given  to  the  infants  unboiled  ; 
tabes  mcsentcrica  the  effect,  unboiled  cows’  milk  the 
cause,  are  but  too  clear. 

For  the  confirmation  of  this  relationship  it  is  only 
necessary  to  consider  the  state  of  infant  mortality 
from  tabes  mesenterica  in  the  island  of  Jersey. 

* lliirljcn  Lectures,  1898. 
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On  June  9th,  1898,  the  Jersey  Medical  Society* 
appointed  a sub-committee  “ to  investigate  the  pre- 
valence of  human  and  bovine  tuberculosis  on  the 
island.”  With  reference  to  bovine  tuberculosis,  the 
sub-committee  communicated  with  the  veterinary 
surgeons  and  the  leading  cattle  breeders,  who 
unanimously  expressed  the  opinion  that  “ there  is 
very  little  tuberculous  disease  in  the  island.  _ Practi- 
cally all  the  cattle  examined  for  exportation  have 
successfully  passed  the  tuberculin  test.” 

Dealing  with  the  mortality  statistics  of  St.  Helier 
the  capital  of  the  island,  with  29,000  inhabitants,  the 
sub-committee  found  that  from  1892  to  1896  only 
four  deaths  were  registered  under  the  heading  of 
tuberculous  peritonitis,  or  tabes  mesenterica.  These 
facts  are  of  the  greatest  significance. 

The  Products  of  Milk.— The  risk  which  attaches 
to  milk  extends  to  all  the  products  of  milk  in  the 
preparation  of  which  no  process  of  heating  is 
employed.  Butter,  skimmed  milk,  butter-milk,  cream, 
and  cheese  may  all  contain  tubercle  bacilli  if 
obtained  from  a contaminated  milk.  Thus  the  First 
Commission’s  Keport  says : “ Butter,  skimmed  milk, 
butter-milk,  obtained  from  the  milk  of  a cow  having 
a tuberculous  udder  ...  all  contained  tuberculous 
matter  actively  injurious  to  test  animals.”  Butter 
has  also  been  proved  by  recent  researches  to  some- 
times contain  bacilli,  morphologically  not  distin- 
guishable from  tubercle  bacilli  and  yet  which  on 
inoculation  do  not  produce  tuberculosis.  This  non- 
pathogenic  bacillus  was  discovered  by  Lydia  Rabino- 
witsch,  of  Berlin. 

Protection  against  Milk  or  Milk  Products 
infected  with  the  Tubercle  Bacillus. — For  the 
destruction  of  all  tubercle  bacilli  which  may  possibly 
exist  in  an  uncertain  milk  supply  there  is  one  certain 
* lirit.  Med.  Journal,  Feb.  2.5th,  1899. 
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and  sovereign  remedy.  Place  the  suspected  milk  over 
the  fire  and  take  it  oft"  when  it  boils.  Cream,  butter- 
milk, and  .skimmed  milk  may  all  be  treated  in  the 
same  way. 

Dr.  Sims  Woodhead  made  numerous  experiments 
for  the  First  Tuberculosis  Commission,  to  ascertain 
what  steps  Avere  necessary  to  sterilize  milk  as  far  as 
tubercle  was  concerned.  His  own  Avords  describinsf 
the  chief  result  were : “ The  most  deadl}'-  tubercular 
material  can  be  rendered  absolutely  innocuous,  so  far 
as  any  spreading  infective  disease  is  concerned,  by  the 
action  of  a temperature  at  which  Avater  boils.” 

Butter  and  cheese  cannot  bo  boiled.  They  there- 
fore require  in  their  manufacture  some  reliably 
sterilizing  process. 

Pasteurisation,  Avhich  is  practically  heating  luilk 
for  some  time  at  a temperature  beloAv  actual  boiling, 
and  other  modifications  of  this,  such  as  heat  under 
pre.ssure,  have  the  effect  of  sterilizing  milk  Avithout 
depriving  it  of  its  cream-,  butter-,  and  cheese- 
producing  (jualities  (('ha])tcr  V.) 

Tuberculosis  in  Milk  Coavs. — Statistics  Avith 
regard  to  tuberculosis  in  slaughter  stock  ha\m 
already  been  given,  and  although  alarmingly  high, 
the  rate  is  found  to  l>c  even  higher  among  milch 
cows  kept  in  byres  for  dairy  jjurposes.  Thus 
No(*ard  says  that  in  stables  Avhich  have  had 
tuborculo.sis  in  them,  the  proportions  of  tubercidous 
cattle  is  always  considerable,  and  may  run  as  high 
as  50,  GO  or  «S0  ner  cent,  of  the  total  herd. 

Tlie  Second  Tuberculosis  Commis.sion  reports: 
“It  has  been  proved  to  our  satisfaction,  from  the 
returns  of  medical  officers  of  health  and  meat 
inspectors,  that  tuberculosis  prevails  to  a larger 
extent  among  dairy  stock  than  in  any  other  class  of 
animal.” 

The  damjer  to  human  health  from  tuberculous 
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milk  is  thus  a great  and  serious  one,  and  at  present 
there  is  actually  no  power  whereby  a man  may  be 
legally  effectually  prevented  from  selling  such  milk. 
This  question  will  be  considered  in  Chapter  V. 

The  revelations  recently  made  with  regard  to  this 
fresh  danger,  especially  to  infants  and  children,  froni 
milk,  must  revolutionise  traditions  long  cherished  in 
the  nursery  and  household. 

Until  within  the  last  few  years,  the  safest  and 
most  nourishing  article  of  food  which  could  possildy 
be  given  to  a child,  was,  in  the  opinion  of  parents 
and  doctors  alike,  milk  fresh  from  the  udder  of  a 
well-kept  cow.  Boiling  was  considered  quite  un- 
necessary, and  by  many  people  objectionable.  The 
change  in  belief  and  practice  which  is  now  con- 
sidered necessary  is  one  more  of  the  many  instances 
we  meet  in  life  illustrating  that  profound  proverb  of 
an  old  Eastern  sage — 

“The  altar-cloth  of  one  teon  is  the  door-mat  of 
the  next.” 

PATH.S  OF  INVASION. 

As  already  pointed  out,  it  is  quite  clear  that  bacilli 
“ ingested” — swallowed  with  food — are  more  likely  to 
affect  the  alimentary  canal  than  bacilli  inhaled,  which 
attack  the  respiratory  organs  and  passages.  Hence  it 
is  natural  that  tabes  mesenterica,  where  the  mesen- 
teric glands  are  the  chief  seat  of  the  disease,  should 
be  especially  associated  with  the  feeding  of  infants 
and  children  on  infected  unboiled  milk.  The  bacilli 
readily  find  an  entrance  through  the  bowel,  which  is 
itself  not  infrequently  ulcerated. 

Sims  Woodhead^  has  specially  called  attention  to 
another  channel  of  invasion,  a channel  common  to 
both  respiratory  and  alimentary  tracts,  the  throat. 

He  believes  that  the  tonsils  and  upper  part  of  the 

* Practitioner,  June,  1898. 
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pharynx  are  in  all  probability  inucb  more  commonly 
the  points  of  entrance  for  the  tubercle  bacillus  from 
milk  than  was  at  one  time  supposed.  The  ring  of 
adenoid  tissue  which  guards  the  entrance  to  the 
pharynx,  when  enlarged  in  the  shape  of  adenoid 
growths,  doubtless  offers  special  facilities  for  the 
lodgment  on  its  folded  and  often  ulcerated  surfaces 
of  tne  tubercle  bacilli,  and  from  here  they  readily  pass 
to  the  cervical  glands.  The  saine  thing  applies  to  the 
tonsils,  and  through  both  these  gates  the  bacilli  may 
enter  from  the  milk,  and  so,  having  gained  access  to 
the  glands,  produce  scrofula. 

Sims  Woodhcad  continued  these  views  by  testing 
the  effect  of  tuberculous  milk  on  pigs,  in  which  he 
was  able  to  trace  the  line  of  invasion  from  the  tonsils 
and  adenoid  tissues  of  the  throat  to  the  neighbouring 
lymphatic  glands,  “ along  the  chain  of  glands  in  the 
neck  down  to  the  ujiper  part  of  the  thorax,  and  from 
this  point  down  to  tlie  glands  at  the  root  of  the  lung.” 
In  some  cases  this  course  of  invasion  was  also  accom- 
panied by  an  invasion  through  the  bowel,  to  the 
mesenteric  glands,  and  where  a series  of  animals  was 
killed  before  the  process  had  gone  too  far,  points  were 
found  where  the  two  series  of  lesions  actually  met. 
It  is  thus  clear  that  tubercle  bacilli  may  be  introduced 
through  the  throat,  either  by  inhalation  or  ingestion. 
Large  folded  tonsils  and  adenoid  growths  offer  special 
facilities  for  lodgment  of  the  bacilli,  and  so  may 
become  auxiliary  forces  in  both  forms  of  invasion. 
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CHAPTEE  V. 

PEEA^ENTION  IN  EVEllY-DAY  LIFE. 

The  Possible  Sources  of  Dauger — Dust  in  Houses,  Public  Buikliugs, 
Railway  Carriages— Modes  of  Removal — Conditions  Required  in  a 
Healthy  House— The  Flower  and  the  Fungus — Ventilation — Light — 
The  Treatment  of  Milk,  Butter-Milk,  Skimmed  Milk,  and  Cream — 
Butter  and  Cheese — Meat — Susceptibility  to  Infection — Inherited 
Susceptibility— Acquired  Susceptibility — Atmospheric  Imijurity  and 
its  Different  Forms — Soil — Observations  of  Ransome  and  Buchanan 
— The  Care  of  Children — Herbert  Spencer’s  Advice  to  Parents— Dis- 
tinction between  Fresh  Air  and  Exposure^ — The  Hardening  Theory 
— Liebig  on  Food  and  Clothing — Precautions  Necessary  with  the 
Consumptive  — Control  of  the  Sputum  — The  Pocket  Spittoon 
an  Essential — Spitting. 


In  the  foregoing  chapters,  the  nature  of  tuberculosis 
and  its  communicability  from  man  and  animals  to 
man  have  been  considered  and  certain  points  of 
interest  made  clear. 

The  disease,  practically  speaking,  is  neither  in- 
herited nor  does  it  arise  spontaneously,  every  one  of 
the  annual  60,000  fatal  cases  in  England,  and  also 
of  the  numerous  non-fatal  cases,  arise  directly  or 
indirectly  from  a pre-existing  case  either  in  man  or 
beast.  The  sources  of  origin,  the  channels  of  trans- 
mission, and  the  actual  paths  of  invasion  of  the 
tubercle  bacillus  have  been  indicated,  and  certain 
conditions  or  forces  auxiliaiy  to  such  invasion  pointed 
out.  The  facts  adduced  may  be  held  to  point  a 
moral,  viz.  that  every  educated  and  intelligent  man 
or  woman  to-day  should  have  some  knowledge  of 
the  rationale  of  this  disease,  and  on  that  knowledge 
should  base  the  conduct  of  his  or  her  household  so 
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as  to  avoid  certain  well-defined  and  avoidable  riska 
In  estimating  these  risks,  the  present  imperfect  con- 
dition of  the  statutory  law  of  the  country,  as  well 
as  the  erratic  and  imperfect  application  by  local 
authorities  of  such  laws  as  are  in  existence,  require 
to  be  borne  in  mind.  What  amendments  of  the 
present  law,  and  also  what  regulations  as  to  the 
law’s  application,  arc  demanded  in  the  interests  of 
public  safety,  will  form  the  subject  of  the  next 
chapter.  A consideration  of  practical  measures 
accessible  to  ever}-  householder  or  private  individual, 
and  indicated  by  the  logic  of  facts,  will  form  the 
subject  of  the  present  one.  Destruction  of  the  seed, 
sterility  of  the  soil,  are  the  objects  to  be  attained, 
’rhe  possible  sources  of  ilanger,  the  vehicles  by  Avhich 
the  tubercle  bacilli  may  be  conveyed,  are,  as  already 
shown,  practically  confined  to — (u)  Dust;  {h)  Milk, 
including  butter  - milk,  cream,  or  skimmed  milk; 
(c)  Butter  and  (’hcesc  ; (d)  ^Icat. 

Dust  may  be  held  to  be  any  matter  capable  of 
being  taken  up  and  suspended  in  the  atmosphere. 
It  may  be  animal,  vegetable,  or  mineral  in  its  origin, 
and  exist  cither  in  visible  particles,  or  in  powder 
impalpable  as  air  itself.  That  the  greater  portion  of  it 
is  unpolluted  with  germs  of  disca.se  is  fortunate  for 
the  continuance  of  higher  animal  life  on  the  earth; 
but,  nevertheless,  it  is  caj)able  of  conveying,  and 
]irobably  does  convey,  either  as  minute  particles  or 
attached  to  such  j)articles,  nine-tenths  of  the  micro- 
organic  parasites  which  propagate  disease. 

The  micro-organisms  most  likely  to  be  coirveycd 
vary  with  different  climates  and  environment ; thus, 
while  the  tubercle  bacillus  is,  under  existing  condi- 
tions, ])robably  the  most  common  contagion  present 
in  the  dust  of  European  cities,  the  pneumococcus  is 
probably  more  so  in  certain  sub-tropical  and  tropical 
countries — as,  for  instance,  the  towns  of  South  Africa, 
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where  “dust  pneumonia”  is  one  of  the  most  common 
fatal  diseases.  At  present,  perhaps,  not  sufficient  is 
known  of  the  pneumococcus,  outside  the  body,  to 
warrant  a positive  assertion  of  its  presence  in^  dust, 
but  arguing  from  analogy,  and  the  epidemics  of 
pneumonia  associated  wdth  dust,  it  is  more  than 
probable.  The  bacillus  diphtheria  is  undoubtedly 
at  times  a dust-borne  as  well  as  a water-borne 
contagion. 

To  prevent  the  accumulation  of  dust  in  a house  is 
highly  desirable  ; nevertheless,  where  infected  dust  is 
not  created  within  the  house  itself,  to  prevent  the 
possibility  of  its  entrance  from  outside  is  impracticable. 
Through  every  open  door,  window,  or  crevice  dust 
finds  an  entrance.  But  currents  of  air,  even  if  they 
bring  dust  in,  also  carry  it  out, and  are  far  less  dangerous 
than  the  unchanged  air  of  a house  soon  becomes. 
There  are  a hundred  other  ways  in  which  dust  is 
carried  into  a house,  on  boots,  clothes,  rugs,  etc. 
The  rug,  for  instance,  thrown  over  the  feet  in  a rail- 
■way  compartment,  is  undoubtedly  particularly  liable 
to  be  contaminated  with  dust,  of  not  infrequently  a 
dangerous  character.  For,  owing  to  the  filthy  condi- 
tion in  which  many  railway  carriages  are  continually 
kept,  polluted  dust  may  remain  in  them  for  a con- 
siderable period  of  time,  and  become  a source  of  real 
danger  to  the  travelling  publie.  The  habit  of  expec- 
toration on  the  dusty  floor  of  a public  conveyance  is 
not  yet  extinct,  and  the  consumptive  is  a frequent 
traveller.  The  dusty  condition  of  raihvay  carriages  is 
a public  scandal.  On  the  highway,  in  public  build- 
ings and  conveyances,  in  the  house,  go  where  we  may, 
dust  is  continually  present,  and  so  long  as  sputa  are 
disseminated  undestroyed,  will  remain  a source  of 
constant  and  serious  danger,  as  a means  of  propa- 
gating tuberculosis. 

The  disposal  of  sputa  is,  of  course  the  crux  of  the 
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whole  question.  It  is  discussed  at  the  end  of  this 
chapter. 

'J’he  next  important  step  is  the  careful  removal  of 
dust  itself,  wherever  it  accumulates,  in  places,  such  as 
houses,  public  dwellings  and  conveyances,  which  are 
frequently  filled,  or  at  least  occupied,  by  human 
beings.  And  in  the  removal  sumcient  moisture 
should  be  used  to  prevent,  as  much  as  possible,  dust 
flying  about  and  settling  elsewhere.  Thus  damp 
dusters,  and  some  form  of  dusting-machine  which 
picks  up  and  carries  off  the  dust,  are  the  best  articles 
for  domestic  use. 

Conditions  Required  in  a Healthy  House. — 
In  spite  of  all  rational  precautions,  it  is  evident 
that  tubercle  bacilli  may  gain  access  to  any  house 
or  room,  and  such  a lodqment  once  having  been 
effected,  the  important  (picstion  for  consideration 
becomes.  What  are  the  conditions  which  favour,  and 
what  those  which  militate  against,  the  retention  by 
such  bacilli  of  their  vitality  and  virulence  ? Fortu- 
nately, the  special  measures  demanded  in  a house  for 
producing  the  conditions  destructive  to  the  virulence 
of  any  stray  tubercle  bacilli  which  may  have  effected 
a lodgment  there,  are  those  best  calculated  to  preserve 
and  improve  the  general  health  of  the  household. 
Thus,  air,  light,  sunlight  where  obtainable,  and  dryness 
render  the  individual  better  able  to  resist  the 
establishment  of  tuberculosis,  and  at  the  same  time 
are  the  conditions  most  destructive  to  the  vitality  of 
the  tubercle  bacillus. 

The  direct  experiments  on  the  effect  of  these 
influences  on  the  virulence  of  tubercle  bacilli  made 
by  Dr.  Hansome  have  already  been  quoted  (p.  85). 

Both  Koch  and  Ransome  have  shown  that  the 
influence  of  direct  bright  sunlight  on  tubercle  bacilli 
is  to  destroy  their  viulity  in  a few  hours. 

The  child  or  adolescent  may  be  compared  to  a 
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tlower  that  blossoms  and  thrives  in  sunshine,  light,  and 
pure  air ; the  tubercle  bacillus  is  not  even  metaphoric- 
ally, but  actually  a fungus,  that  thrives  best  in  dirt, 
gloom,  and  foul  atmospheres.  The  house  must  be 
adapted  to  the  one  and  not  to  the  other.  Many 
houses  even  of  the  middle  and  upper  classes  are 
better  adapted  to  the  fungus  than  the  flower,  while 


Fig.  9. — Shelters  iu  the  Wood.s,  Dr.  Brehmer’s  Sanatorium, 
Gorbersdorf. 


the  small,  narrow,  crowded  tenements  of  city  slums 
and  alleys  are  always  so. 

Ventilation. — Air,  dryness,  light  being  desired 
conditions  in  a house,  one  of  the  first  considerations  is 
the  much-vexed  one  of  ventilation.  An  admirable 
leaflet  dealing  with  this  question  has  been  published 
by  the  National  Association  for  the  Prevention  of 
Tuberculosis,  and  may  be  found  in  the  Appendix. 
The  open  window,  day  and  night,  is  as  essential  to 
the  prevention  as  it  is  to  the  cure  of  the  disease. 
No  one  should  remain  for  any  length  of  time  in  a 
room,  reading  or  working,  without  an  open  window. 
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The  stuffy  room,  no  matter  how  largo,  with  cur- 
tains and  sandbags,  is  unhealthy.  A direct  cold 
draught  may  be  avoided  Avith  a little  manipulation 
of  a screen  or  a window  sash.  The  air  appetite  is 
soon  acquired  and  appreciated  by  people  Avho  keep 
pure  air  in  their  house  and  dwelling-rooms.  The 
significance  of  fresh  air  in  the  prevention  and  cure 
of  tuberculosis  is  considered  in  Chajx  VIT. 

Jfryness  in  the  house  varies  partly  Avith  the 
foundations  and  other  structural  arrangements  of  the 
house,  partly  Avith  the  nature  of  the  soil. 

The  house  once  selected,  the  two  chief  resources 
at  the  disposal  of  the  householder  for  keeping  his 
house  dry  are  free  ventilation,  and  a rational  system 
of  heating  in  cold  Aveather.  Fires  have  always  one 
adv'antage  over  any  other  system  of  healing:  they 
ensure  a current  of  air  througli  the  room,  the  chimney 
forming  a free  ventilating  shaft,  especially  when  in 
actual  use. 

JAght. — Air  and  temperature  in  a house  may  be 
in  a meixsure  regulated  by  the  dweller  in  it  after  the 
house  is  built.  In  the  matter  of  light,  unfortunately^ 
he  is  principally  dependent  on  the  locality,  position, 
and  architectural  structure  of  his  dAvelling. 

In  selecting  a house,  the  importance  of  light  is 
frequently  un^er-estimated.  In  such  a climate  as 
ours,  the  advantage  to  health,  an<l  the  pleasure  of  a 
bright  southern  aspect,  Avhether  in  toAvn  or  country, 
are  incalculable.  In  building  a detached  house  in  the 
country,  it  is  best  to  make  it  face  either  south-east  or 
south-Avest,  so  that  the  back  rooms  may  have  .some 
degree  of  sunlight  each  day. 

WindoAvs  should  be  fairly  large  and  plentiful. 
Where  AvindoAvs  are  impracticable,  skylights  should  be 
])laced  at  the  heads  of  sUiircases,  and  in  corners  Avdiich 
Avould  otherAS'ise  be  dark. 

These  recommendations  may  scarcely  seem  neces- 


FEE  VENT  TON  OF  DANGER  FROM  MILK.  117 


saiy,  and  would  not  be  inserted  here  were  it  not  for 
the  fact  that  dark  houses  are  still  daily  being  con- 
structed. 

Milk  — Butter-milk  — Skimmed  Milk  — Cream. 
— Next  in  importance  to  dust  as  a vehicle  wherein 
the  seed — the  tuhercle  bacilli — may  be  carried,  and 
perhaps  in  children  even  transcending  it  in  import- 
ance, come  milk  and  its  products.  With  regard  to 
them  we  are,  however,  at  this  advantage  as  compared 
with  dust : under  present  circumstances  the  danger 
from  the  dust  is  only  partially  controllable — only 
capable,  in  fact,  of  being  minimised  ; the  danger  from 
mdk  is  capable  of  absolute  control. 

Milk,  butter-milk,  skimmed  milk,  and  cream  are 
all  capable  of  being  boiled.  If  brought  to  the  boiling 
pomt  of  water  for  the  space  of  only  a few  seconds, 
they  are  entirely  sterilised  and  rendered  innocuous. 
But  even  less  than  this  will  sterilise  milk.  If  milk 
and  cream  be  placed  over  the  fire  in  a saucepan,  which 
stands  in  another  one  filled  with  water,  until  it  has 
reached  a temperature  of  90°  C.,  and  be  kept  at  this 
temperature  for  five  minutes,  the  sterilisation  will 
be  complete.  That  is,  for  practical  purposes  the 
boiling  of  the  water  in  the  outer  saucepan  for  the 
space  of  some  minutes  will  serve  the  same  purposes 
as  actual  boiling  of  the  milk.  At  the  same  time, 
it  is  certain  that  there  is  no  method  so  safe,  certain, 
and  clear  as  to  place  the  milk  on  the  fire  and  take 
it  oft  when  it  boils,  and  for  nursery  purposes  this 
is  the  one  that  should  invariably  be  adopted.  Sir 
K.  Thorne  Thorne,  in  his  Harben  lectures,  speaks 
out  very  strongly  on  the  subject  of  boiling  milk. 
Thus  he  says:  “We  find  people  apparently  intelligent, 
including  even  the  heads  of  young  families,  who 
discard  this  means  of  prevention  on  the  more  ground 
of  ‘ taste.’  ^ And  what  is  still  more  striking  and'  repre- 
hensible is  the  fact  that  in  many  of  our  hospitals 
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established  for  the  cure  of  disease,  no  etfort  is  made  to 
avoid  in  this  way  the  chance  of  imparting  tubercu- 
losis, merely  because  the  effort  would  cause  some 
inconvenience.  The  avoidance  of  all  that  is  septic  in 
connection  with  surgical  operations  stands  in  striking 
contrast  Avith  the  courting  of  infection  in  the  Avards 
by  the  use  of  uncooked  milk.”  * 

The  taste  of  cooked  milk,  to  Avhich  a child  or 
adult  is  soon  reconciled,  may  be  reduced  almost 
to  nil,  (1)  by  heating  the  milk  as  above  described  to 
a temperature  of  90°  C. ; (2)  by  placing  the  milk, 
boiled  after  the  morning  delivery,  in  the  cool  for  use 
in  the  afternoon,  and  treating  the  afternoon’s  milk 
similarly  for  morning  use. 

Another  objection  ur^ed  is  that  boiled  milk  is 
not  so  digestible  for  children.  A long  experience  of 
its  use  as  a diet  for  infants  has  convinced  me  that 
this  is  not  so.  It  is  true  that  it  may  occasionally 
j)roduce  a certain  amount  of  constipation,  but  this 
may  be  readily  oA’ercome  by  the  addition  of  two  or 
three  grains  of  sulphate  of  magnesia  in  the  bottle. 

Another  point  to  be  borne  in  mind  in  connection 
Avith  the  boiling  of  milk  is  that  its  substitution  for  raAv 
milk  as  an  article  for  food  has  not  only  the  advantage 
of  abolishing  all  danger  from  tuberculosis.  Boiling 
destroys  all  other  disease  germs,  a large  variety  of 
Avhich  may,  and  undoubtedly  occasionally  do,  by  some 
accident  or  neglect  of  proper  dairy  precautions,  find 
their  Avay  into  milk. 

Of  course,  no  milk,  hoAvever  treated,  can  equal  for 
infants’  food  purposes  the  milk  from  a healthy 
human  breast.  Milk  from  this  source  is  more 
nourishing,  and  almost  invariably  free  from  tubercle 
bacilli,  ’tuberculosis  of  the  human  breast  is  very  un- 
common. 

As  long,  then,  as  tuberculosis  exists  among  cattle, 
* Harben  Lectures,  1898. 
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the  boiling  of  cows’  milk  is  a precaution  necessary  in 
all  kitchens  and  nurseries;  but,  nevertheless,  the 
consumer  very  justly  feels  that  he  is  entitled  to 
expect,  and  that  the  law  should  enable  him  to  deniand, 
a pure  article,  free  from  any  taint  of  tuberculosis  or 
other  contagion,  from  the  dairyman  of  whom  he 
obtains  his  supply.  In  the  present  state  of  the  law, 
the  consumer’s  only  remedy  is  to  obtain  milk  from  a 
dairyman  who  guarantees  that  the  tuberculin  test  * 
is  used  periodically  among  his  cattle,  and  that  none 
but  perfectly  healthy  animals  are  kept  in  his  herd. 
Several  dairies  and  dairy  companies  now  offer  this 
security,  and  all  public  institutions,  hotels,  etc.,  should 
be  able  to  ensure  their  clientele  that  their  milk  is 
obtained  from  such  a dairy.  If  public  institutions  as 
well  as  householders  adopt  this  course,  the  present 
evil  Avill  in  a large  measure  remedy  itself,  lor  the 
simple  reason  that  any  dairyman  who  does  not  offer 
the  guarantee  will  lose  his  customers. 

Butter  and  Cheese. — Both  butter  and  cheese  are 
milk  products',  and  though  the  risk  of  infection  from 
them  is  considerably  less  than  from  milk  itself,  which 
is  taken,  especially  by  children,  in  much  larger 
quantities,  a risk  does  exist.  On  this  point  investiga- 
tors are  agreed.  Thus  with  reference  to  butter,  the 
First  Tuberculosis  Commission’s  Report  has  already 
been  quoted  (p.  107). 

Macfadyen  refers  to  tubercle  bacilli  in  butter,t  and 
Bang,  Galtier,  Hein,  and  Gasperini  have  shown  that 
“ both  butter  and  cheese  may  keep  alive  for  a long 
time  the  tubercle  bacilli  which  were  contained  in  the 
tuberculous  milk  used  in  their  manufacture.”  To 
obviate  this  risk,  the  Pasteurisation  of  milk  and 
cream,  which  is  now  in  general  use  in  Denmark,  is 

* For  consideration  of  tuberculin  test  in  cattle,  see  Appendix. 

t “ The  Relation  of  Tuberculosis  of  Animals  to  Man,”  by  Allan 
Macfadyen,  Practitioner,  June,  1898. 
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called  for.  Pasteurisation  consists  practically  in  a 
process  of  heating,  at  a temperature  short  of  actual 
boiling,  for  a period  of  time  sufficient  to  ensure  the 
destruction  of  the  bacilli,  and  a temperature  of  85'  C. 
for  five  minutes  accomplishes  this.  In  England  a 
process  of  scalding  cream  is  used  in  the  preparation 
of  Devonshire  butter  and  cheeses,  Avhich  practically 
ensures  sterilisation,  and  a guarantee  of  this  or  some 
other  process  of  sterilisation  should  be  demanded  by 
the  consumer  from  the  dairy  supplying  him  with 
butter  and  cheese. 

Meat. — Dr.  Sims  Woodhead’s  evidence  with  refer- 
ence to  the  possibility  of  tubercle  bacilli  deeply  buried 
in  a “joint”  or  “meat-roll”  surviving  the  cooking 
prt)cess  has  already  been  cpioted  (p.  99). 

The  risk  does  not  appear  to  be  a groat  one,  but  it 
cannot  be  entirel}'^  ignored,  and  the  householder  who 
desires  to  minimise  it  may  do  so  by  obtaining  meat  of 
a butcher  who  has  his  stock  slaughtered  at  a public 
slaughter-house  or  abattoir  where  inspection  is 
periodically  carried  out. 

SUSCEPTIIULITY  TO  INFECTION. 

Having  considered  the  various  means  by  which 
the  tubercle  bacilli  may  be  conveyed,  and  the 
measures  best  calculated  to  destroy  their  vitality  or 
prevent  their  introduction  to  the  human  suliject,  it 
will  be  well  to  review  conditions  in  and  around  the 
subject  which  favour,  or  are  hostile  to,  the  establish- 
ment of  tuberculo.sis  when  once  the  bacillus  has 
been  intr<Kluccd. 

Certain  pathological  conditions,  described  as 
auxiliary  forces  of  invasion,  which  may  favour  the 
development  of  tuberculosis  in  anyone  suffering  from 
them,  provided  the  tubercle  bacilli  are  introduced, 
have  already  been  referred  to;  but  there  are  other 
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more  general  constitutional  conditions  which  are  held 
to  render  one  individual  more  susceptible  than 
another,  and  also  certain  general  physical  conditions 
of  atmosphere  and  environment  which  tend  to  induce 
susceptibility.  Susceptibility  may,  then,  be  conveni- 
ently divided  into  inherited,  and  acquired  or  induced, 
susceptibility. 

Inherited  susceptibility  was  discussed  under 
Heredity  (p.  80),  and  need  here  only  be  briefly  referred 
to.  The  extent  to  which  it  actually  exists  has  been 
the  subject  of  controversy  recently,  though  there  can 
be  little  doubt  that  any  inherited  weakness  or  deficient 
vitality  of  constitution  probably  renders  the  subject 
of  it  more  liable  to  succumb  to  the  invasion  of 
tubercle  bacilli  as  well  as  to  that  of  any  other 
microbes.  That  there  is  any  greater  susceptibility  in 
certain  cases  to  the  tubercle  bacillus  than  to  other 
disease  microbes  is  a point  on  which  no  clear  evidence 
is  forthcoming,  although,  looking  to  the  extent  of 
variation  in  all  inherited  characters,  this  is  quite 
probable.  Special  precautions  against  exposure  to 
the  danger  of  infection  are  required  in  all  weakly 
children. 

Acquired  or  Induced  Susceptibility. — As  already 
shown,  the  physical  conditions  most  calculated  to 
favour  the  continued  existence  of  the  tubercle  bacillus 
outside  the  body  are  those  most  active  in  so  under- 
mining human  health  as  to  induce  susceptibility  to 
infection. 

The  foul  air  and  darkness  of  overcrowded  tene- 
ments in  courts  and  alleys  produce  the  pallid,  weakly 
denizens  of  the  slums,  among  whom  the  mortality 
rate  from  tuberculosis,  in  its  various  forms,  stands  so 
high.  As  indicating  the  intimate  association  of 
tuberculosis  with  crowded,  ill- ventilated  dwellings. 
Sir  Henry  Littlejohn  * quoted  some  statistics  which 

• lirit.  Med.  Journal,  1898. 
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directly  showed  that,  in  Edinburgh,  the  poorer  the 
class  of  tenement  the  higher  is  the  mortality  from 
phthisis  among  the  occupants. 

There  are  three  forms  of  atmospheric  impurity 
which  specially  tend  to  induce  susceptibility  to 
phthisis  and  other  respiratory  diseases.  They  are: 
(a)  respiratory  impurity  of  atmosphere  ; (h)  impurity 
from  dust  of  organic  origin  ; (c)  impurity  from  dust 
of  metallic  origin. 

These  different  forms  of  atmospheric  impurity  arc 
specially  associated  with  different  occupations ; thus 
organic  impurities  occur  in  the  manufacture  of  textile 
fabrics,  metallic  dust  among  metal  workers,  and 
respiratory  impurities  in  all  crowded  factories,  and 
especially  in  the  cramped,  ill-ventilated  quarters  of 
compositors  and  bookbinders.  Summing  up  the 
result  of  certain  interesting  investigations  which 
Kerr  Chalmers*  made,  he  says,  “While  phthisis 
forms  nearly  30  per  cent,  of  the  metal  worker’s 
respiratory  diseases,  it  forms  no  less  than  57  per 
cent,  of  the  class  to  which  the  bookbinder  belongs. 
Proportionately,  therefore,  atmospheric  impurity 
from  respiration  alone  must  be  regarded  as  ranking 
high  among  the  single  causes  Avhich  predispose  to 
phthisis ; and,  while  the  other  forms  of  impurity 
increase  this  predisposition,  to  an  even  greater 
degree  do  they  increase  the  susceptibility  to  the 
other  forms  of  resjiiratorv  disease.” 

The  prevention,  or  at  least  the  diminution  of  the 
occurrence  of  these  conditions,  chiefly  the  result  of 
overcrowded  workshops,  will  come  under  considera- 
tion in  the  following  chapter,  but  statistics  so 
strongly  emphasise  the  importance  of  a “ pure 
atmosphere”  as  one  of  the  precautionary  measures 
against  tuberculosis,  that  they  deserve  the  attention 
of  every  householder. 

* rractitioncr,  June,  1898. 
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Soil. — Of  all  the  physical  conditions  of  environment 
there  is  none  which  has  a more  decided  intluence  on 
the  occurrence  of  phthisis  than  soil,  and  it  probably 
acts  not  merely  on  the  susceptibility  of  the  individual 
dweller,  but  also  directly  upon  such  tubercle  bacilli 
as  may  temporarily  be  lodged  upon  it  outside  the 
human  host.  It  therefore  becomes  a doubly  im- 
portant factor.  Dr.  Ransome  made  an  inquiry  into 
this  subject,  an  epitome  of  which  is  given  in  the 
Practitioner  for  June,  1898.  It  was  a contrast 
between  two  populations — one  on  clay  lands,  the 
other  on  a hill  of  sand.  “ The  results  were  derived 
from  two  series  of  mortality  returns,  one  for  the 
nine  years  1875  -84,  the  other  for  the  succeeding 
nine  years.  Of  the  first  group  twenty-two  deaths 
were  from  phthisis,  but  all  of  them  took  place  on 
certain  low-lying  clay  lands  which  surrounded  a hill 
of  sand,  and  nine  of  the  remainder  were  found  by 
inquiry  to  have  contracted  the  disease  before  coming 
to  the  place.  This  left  only  two  to  be  accounted  for. 
One  of  them  was  a gentleman  who  spent  the  greater 
part  of  his  time  in  a neighbouring  town,  where  he 
had  frequently  to  attend  crowded  evening  meetings ; 
the  other  was  a merchant’s  clerk,  who  went  to  town 
at  eight  every  morning  and  did  not  return  till  7 p.m. 
No  woman  or  child  died  of  the  complaint.  The 
disease,  therefore,  did  not  originate  in  any  of  the 
stationary  population  resident  during  the  nine  years 
upon  the  sandy  portions  of  the  district.”  The 
results  obtained  in  the  second  group  were  strikingly 
similar. 

Dr.  Buchanan,  when  chief  medical  officer  to  the 
Local  Government  Board,  expressed  himself  clearly 
and  strongly  on  the  subject.  The  following  are  some 
of  the  conclusions  he  arrived  at : — 

(1)  Within  the  counties  of  Surrey,  Kent,  and 
Sussex  there  is,  broadly  speaking,  less  phthisis  among 
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populations  living  on  pervious  soils  than  among 
populations  living  on  impervious  soils. 

(2)  Within  the  same  counties  there  is  less  phthisis 
among  populations  living  on  high-lying  pervious  soils 
than  among  populations  living  on  low-lying  pervious 
soils. 

(3)  Within  the  same  counties  there  is  less  phthisis 
among  populations  living  on  sloping  impervious  soils 
than  among  populations  living  on  flat  impervious  soils. 

(4)  But  the  connection  between  wet  and  phthisis 
came  out  last  year  in  another  way,  which  must  here 
be  recalled — by  the  observation  that  phthisis  had 
been  greatly  reduced  in  towns  Avhere  the  water  of  the 
soil  had  been  artificially  removed,  and  that  it  had 
not  been  reduced  in  other  towns  where  the  soil  had 
not  been  dried. 

(5)  Tlie  whole  of  the  foregoing  conclusions  com- 
bine into  one — which  may  now  be  affirmed  generally, 
and  not  only  of  particular  districts — that  “ wetness  of 
soil  is  a cause  of  ])hthisis  to  the  population  living 
upon  it.” 

Dr.  Bowditch,  of  Massachusetts,  Dr.  Haviland,  and 
the  Registrar-General  of  Scotland  all  write  in  similar 
terms.  In  fact,  so  largely  has  the  importance  of  dry, 
sandy  soil  for  residences  come  to  he  appreciated  in 
recent  years  that  all  building  sites  oii  sand  near 
London  have  risen  to  a great  extent  in  value,  and 
in  seeking  a site  for  the  London  Open  Air  Sanatorium 
I had  great  difficulty  in  finding  one  so  situated,  at 
anything  but  prohibitive  prices.  Thus  the  upper  and 
lower  green  sand  belts  which  run  through  Surrev  arc 
rapidly  being  taken  up  and  built  upon,  and  Dorldng, 
Godalming,  and  Guildford  are  becoming  the  centres 
of  large  suburban  districts.  The  statistics  and  reports 
quoted  emphasise  the  high  importance  of  a diy,  well- 
drained  “ underlie  ” as  a precautionary  measure  against 
tuberculosis. 
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The  Care  of  Children. — With  reference  to  j>recau- 
tions  desirable  in  controlling  the  food  supply  of 
children,  enough  has  already  been  said  under  milk  and 
meat  {vide  p.  117),  and  the  risk  incidental  to  raw  beef 
and  raw  beef  juice  was  also  commented  upon.  The 
necessity  for  precautions  requires  to  be  well  borne 
in  mind,  as  the  alimentary  tract  of  a child  is  un- 
doubtedly more  susceptible  to  invasion  by  the 
tubercle  bacilli  than  that  of  adults.  With  children 
fresh  pure  air  is  of  the  utmost  importance.  The 
nursery  window  should  be  opened  at  night  after 
the  child  is  once  in  bed,  and  through  the  day 
windows  should  never  be  entirely  closed.  The 
bedroom  or  nursery  wmdow  should  be  closed  while 
the  occupant  of  a room  is  dressing  or  undressing,  if 
the  outer  air  is  cold.  Certain  anomalies  exist  in  the 
dress  of  children,  which,  inasmuch  as  they  lower  the 
vitality  and  increase  the  liability  to  catarrhs,  may 
indirectly  favour  the  establishment  of  tuberculosis. 
Pure  air  in  abundance,  both  in  the  house  and  out  of 
it,  is  the  first  consideration,  but  with  it  must  be 
combined  a rational  method  of  clothing  children,  and 
so  protecting  them  from  exposure  to  cold.  Herbert 
Spencer,  in  his  classic  little  work  on  “ Education,” 
which  he  divides  into  intellectual,  moral,  and  physical, 
and  which  should  be  read  by  every  parent,  especially 
dwells,  in  considering  the  physical  side  of  education, 
on  the  necessity  for  warm  and  sufficient  clothing, 
and  the  folly  of  so  dressing  children  as  to  leave 
them  with  naked  legs.  This  custom,  extending  as  it 
does  to  all  classes  of  the  community,  is  attended  with 
discomfort  and  detriment  to  the  victims  of  it,  and 
Spencer  clearly  maintains  that,  where  no  positive 
illness  is  produced,  there  is  an  additional  call  upon 
the  tissues  of  the  body  in  which  an  undue  degree  of 
waste  or  consumption  of  tissue  is  kept  up  in  order  to 
provide  the  extra  amount  of  heat  necessary  to  a child 
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so  under-clad.  In  this  way  the  exposure  may  cause 
actual  stuntin<^  of  "rowth. 

Personal  observation  has  convinced  me  that  this 
custom  amongst  children  increases  both  the  frequency 
and  the  duration  of  catarrhal  attacks,  as  well  as  of 
such  diseases  as  croup,  tonsillitis,  and  adenoid 
growths  of  the  pharynx,  all  of  which  may  become 
contributory  causes  to  the  establishment  of  tubercu- 
losis. 

The  practice  of  under-clothing  children  is  based  on 
a false  idea  of  hardening  a child’s  constitution,  and  on 
this  fallacy  Spencer  writes  as  follows : — 

“ To  make  up  for  that  cooling  by  radiation  which 
the  body  is  ever  undergoing,  there  must  be  a constant 
oxidation  of  certain  matters  forming  part  of  the  food. 
And  in  proportion  as  the  thermal  loss  is  great,  must 
the  quantity  of  these  matters  required  for  oxi- 
dation be  great.  Hut  the  power  of  the  digestive 
organs  is  limited.  Consequently,  when  they  have  to 
prepare  a large  quantity  of  this  material  needful  for 
maintaining  the  temperature,  they  can  prepare  but  a 
small  quantity  of  the  material  which  goes  to  build  up 
the  frame.  . . . Hence  the  great  importance  of 
clothing.” 

Liebig  writes:  “ Our  clothing  is, in  reference  to  the 
temperature  of  the  body,  merely  an  equivalent  for  a 
certain  amount  of  food.” 

People  fail  to  discriminate  between  fresh  air  and 
undue  exposure.  The  one  is  as  advantageous  as  the 
other  is  harmful. 

The  clothing  used  need  not,  and  should  not,  bo 
heavy ; if  made  with  a proper  amount  of  wool,  the 
greater  the  proportion  ot  wool  the  better,  it  will  be 
warm.  Man  is  born  naked  into  the  world,  and  for  his 
health  and  comfort  requires  to  bo  covered.  To  only  half- 
cover a child  at  the  most  tenderly  susceptible  period 
of  his  existence  is  as  unreasonable  as  it  is  dangerous. 
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At  the  same  time,  the  other  extreme  of  enveloping 
children  in  apparel  so  heavy  and  abundant  as  to  induce 
profuse  perspiration,  and  by  this  means  chillis  equally 
reprehensible. 

PRECAUTIONS  NECESSARY  WITH  THE  CONSUMPTIVE. 

Consumptives  are  neither  isolated  nor  publicly 
notified  to  the  authorities.  A consumptive  may  reside 
in  a private  house,  a hotel,  an  ocean  steamer,  in  fact, 
anywhere,  and  the  practical  conduct  of  his  case 
remain  entirely  in  the  hands  of  himself  or  his  friends. 
And  when  it  is  borne  in  mind  that  in  the  sputum  of 
the  consumptive  the  chief  danger  to  the  public 
health  exists,  it  will  be  readily  recognised  how  vitall}^ 
important  the  conduct  of  the  consumptive  patient  is. 
One  of  the  first  duties  of  a medical  man  dealing  with 
a consumptive  patient  to-day  is  to  see  that  the 
patient  is  properly  instructed  in  the  measures 
rendered  necessary  to  his  own  and  the  public  health 
by  his  condition.  At  some  chest  hospitals  simple 
printed  instructions  are  issued  to  patients,  although, 
as  a general  rule,  these  institutions  have  not  yet 
recognised  the  great  responsibility  resting  on  them, 
especially  with  reference  to  their  out-patients,  in  this 
matter.  An  excellent  leaflet,  dealing  with  simple 
practical  measures  for  the  prevention  of  tuberculosis, 
has  been  published  and  distributed  by  the  National 
Association  for  the  Prevention  of  Tuberculosis  ; vide 
Appendix  (p.  226).  All  linen,  etc.,  used  by  the  con- 
sumptive should  be  well  boiled  before  being  sent  to 
the  wash. 

It  cannot  be  too  strongly  emphasised  that  if  the 
sanguine  hopes  of  exterminating  tuberculosis  are  to 
be  in  any  large  measure  fulfilled,  the  absolute  control 
of  the  sputum  of  the  consumptive  must  be  gradually 
insisted  on,  and  the  use  of  the  pocket  spittoon,  and 
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other  precautionary  measures,  become  a routine 
practice,  with  a phthisical  patient,  whether  he  be 
m a sanatorium,  a lodging-house,  a private  dwelling, 
or  anywhere  else.  As  already  pointed  out,  although 
the  establishment  and  development  of  tuberculosis  is 
more  indirect,  more  delayed,  and  more  subtle  than 


FI}?.  10. — lliiildon's  and  Alli-n  & Hanbury’s  Dettwcilev’s  Pocket 
Sinitum  Bottles.  Spittoon. 


of  tliesc  tliroe  pocket  spittoons  Dettweilcr's  is  tlic  neatest  and  most  complete, 
but  the  most  expensive. 


that  of  glanders,  the  e.xpectoration  in  the  one  case  is 
as  deadly  as  the  nasal  discharge  in  the  other. 

Spitting  in  Public  Places. — In  addition  to  con- 
trolling the  sputum  of  the  consumptive,  all  spitting 
in  jjuhlic  places  should  he  repressed  by  the  pressure 
of  educated  public  opinion.  In  many  schools  in 
France  spittoons  are  now  provided,  and  their  use 
insisted  on.  The  same  practice  should  bo  followed 
in  all  barracks,  workshoj^s,  and  crowded  offices.  In 
fact,  phlegm  must  come  to  be  regarded  with  the 
same  sentiment  as  urine  or  any  other  excreta  from 
the  body.  It  is  impossible  to  say  when  phlegm  may 
begin  to  contain  tubercle  bacilli.  The  time  Avill 
undoubtodl}'^  come  when  all  spitting,  except  into  a 
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spittoon  or  drain,  will  be  regarded  and  treated  as  a 
public  nuisance. 

It  will  be  tolerably  clear,  from  what  lias  already 
been  ivritten,  that  consumptives  of  both  sexes,  and  all 
classes,  should  recognise  that  they  are  called  upon  to 
entirely  adapt  their  lives,  for  the  sake  of  themselves, 
their  families,  and  their  neighbours,  to  the  require- 
ments of  their  disease.  The  precautions  necessary  to 
minimise  the  risk  of  further  propagation  of  the 
disease  in  the  consumptive  and  his  fellows  have  been 
considered,  and  in  order  both  to  facilitate  these  and 
to  give  the  sufferer  the  best  chance  of  recovery,  it  is 
highly  desirable  that  the  open-air  treatment  should 
be  adopted.  The  best  introduction  to  this  which 
a patient  can  possibly  have  is  a residence  of  some 
months  in  a sanatorium  conducted  on  open-air 
principles,  and  it  is  to  be  hoped  that  ere  long  these 
will  be  available  for  every  class  of  the  comnmnit}^ 
The  benefit  derived  from  a stay  in  such  an  establish- 
ment is  not  merely  the  improved  health  of  the 
patient ; it  is  largely  the  education,  which  teaches 
him  that  some  of  the  measures  and  precautions  most 
desirable  for  his  own  welfare  are  also  an  essential 
part  of  his  duty  to  his  neighbour.* 

* Some  admirable  “ Points  for  the  People  ” are  given  by  Xewman 
in  his  recent  work,  “ Bacteria,”  pp.  290-3. 
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PREVENTION  BY  LEGISLATION  AND  PUBLIC 

ACTION. 

Tl.e  Present  Laws  offer  no  Protection  against  Tuberculosis— Should  they 
not  do  so  ? — The  Second  Koyal  Commission  on  Tuberculosis — Extent 
of  Tuberculosis  in  Dairy  Stock — Inspection  of  Meat — Var}’ing  Practice 
and  Shindards— Public  Health  Acts— Ludicrous  Qualifications  of  Meat 
Inspectors — “Chaos  is  the  only  Word” — Necessity  for  Skilled  Meat 
Inspectors — Public  Slaughter-houses — The  Scotch  is  the  best  and 
most  efficient  Public  Health  Act — Abuse  of  Private  Slaughter-houses 
— Practice  in  the  best  Continental  Abattoirs — Compensation  to 
Owners  of  Condemned  Carcases — Insurance,  Contribution  from 
Local  Authorities— Milk  Supply — Loail  Authorities  Powerless  to 
Prevent  the  Sale  of  Milk  drawn  from  Diseased  Cows — Tuberculous 
Disease  of  the  Udder — 'Die  Recommendations  of  the  Commission — 
Notification  of  Udder  Disease  : a Totally  Inadequate  Measure — No 
Tuberculous  Animal  should  be  Allowed  to  Remain  in  a Dairy — 
Isolation,  not  Destruction — What  might  be  done  with  the  Milk  of 
Reacting  Cows — The  Australian  Colonies  have  Solved  the  Problem — 
Notification  of  Phthisis:  Compulsory  or  Voluntary? — Factory  Acts 
— Housing  of  the  Working  Classes  Act— Paris  behind  London — Lord 
Rowton  and  Rowton  Houses — The  Airing  of  Cities. 


Tuberculosis  being  a conununicable  disease,  trans- 
mitted chiefly,  if  not  entirely,  through  the  sputum 
of  tlie  consumptive,  the  meat  of  tuberculous  beef, 
and  the  milk  from  a tuberculous  cow,  it  is  now 
necessary  to  consider  what  measures  of  protection 
may  be  aft'orded  to  the  public  by  the  law  of  the 
land.  The  present  position  is  at  leiist  clear.  The 
dairyman*  could  wittingly  and  deliberately,  up  to 
1898,  provide  his  customers  Avith  milk  containing 
tubercle  bacilli  direct  from  the  tuberculous  udder 
of  his  cow.  This  power  is  to-day  only  slightly 

* Paragraidi  38,  Report  of  Second  Tuberculosis  Commission,  1898. 
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restricted  by  the  recent  “ Order  ” of  1899,  which 
provides  that  milk  from  a cow  certified  by  a 
veterinary  surgeon  to  be  suffering  from  tubercular 
disease  of  the  udder  shall  not  be  sold  for  human 
food,  under  a penalty  of  £5.  But  only  exter- 
nally discoverable  udder  disease  is  here  guarded 
against.  The  butcher,*  when  he  desires  to  do  so, 
has  little  difficulty  in  disposing  of  tuberculous  meat, 
either  by  using  a private  slaughter-house,  where 
there  is  practically  no  inspection  at  all,  or  by  using 
a public  one,  where  the  decision  as  to  the  condition 
of  the  meat  is  left  to  the  leisure  time  of  a “ tram 
conductor,”  a “ florist,”  a “ bricklayer,”  or  some 
equally  unqualified  person.  The  consumptive  ex- 
pectorates—generally,  it  is  only  fair  to  say,  in  perfect 
innocence  of  the  mischief  the  act  may  cause — 
wherever,  limited  by  the  habits  of  sex  and  class, 
may  be  most  convenient. 

The  public  are  therefore  fairly  entitled  to  ask 
whether  the  laws  in  existence,  professedly  to  guard 
the  public  health  of  the  community,  may  not  be 
either  invoked  or  added  to  so  as  to  afford  some 
measure  of  protection  from  one  of  the  greatest 
preventable  evils  the  world  has  yet  known.  And 
the  consideration  of  this  problem  constitutes  the 
substance  of  the  present  chapter. 

“ The  administrative  procedures  for  controlling 
danger  to  man  through  the  use  as  food  of  the  meat 
and  milk  of  tuberculous  animals  ” formed  the  subject 
of  the  inquiry  of  the  Second  Royal  Commission, 
who  reported  to  Parliament  in  March,  1898.  This 
Report  was  accompanied  by  certain  recommendations, 
which,  with  the  Report  itself,  will  first  be  considered. 
The  feasibility  of  public  or  legislative  action  with 
reference  to  the  consumptive  himself  will  then  be 
dealt  with.  In  the  body  of  the  Commission’s  Report 

* Paragiapli  21,  ibid. 
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evidence  is  quoted  us  to  the  reliability  of  tlie  tuber- 
culin test  lor  detecting  tuberculosis  in  cattle,  to 
which  the  Danish  expert,  Dang,  and  Professor 
McFadyean  both  testify ; while  the  prevalence  of 
tuberculosis  among  British  and  Irish  dairy  stock  is 
dealt  with,  as  the  following  significant  extracts  will 
show : — 

“ Overwhelming  evidence  proved  the  greater  prevalence  of 
tuberculosis  among  dairy  stock  than  among  bullocks  or  heifers, 
owing,  no  doubt,  to  the  close  continement  of  cows  during  a 
great  part  of  the  year,  sometimes  throughout  the  year,  to  their 
greater  average  age,  and  to  the  severe  drain  on  them  caused 
by  milking.  It  is  a common  practice  with  cowkeepers  to 
maintain  a high  temperature  in  the  byres,  which  is  rarely 
found  associated  with  efficient  ventilation.” 

“ While  we  do  not  share  the  opinion  that  the  breed  or  race 
has  much  to  do  with  liability  to  tubercular  disease,  neither  do 
we  gather  from  the  mere  jireponderance  of  tuberculous  cows 
that  there  is  a greater  inherent  liability  to  infection  in  the 
female  than  in  the  male  sex.  This  is  exceedingly  important 
in  view  of  the  organised  attempt  which  we  trust  may  be  made 
to  get  rid  of  the  disease.  Tuberculosis  is  almost  unknown 
among  those  cows  which  are  kept  chiefly  in  the  open  air.  In 
Jer.sey  and  Finland  the  native  cattle  are  reported  to  be  almost 
wholly  free  from  tuberculosis,  though  they  are  just  as  sus- 
cejitible  as  others  to  be  attacked  when  brought  within  reach 
of  infection.” 

Of  the  gravity  and  tvidespread  character  of  the 
di.sease  amoiur  cattle  it  is  clear  from  the  above  that 
the  Second  Royal  Commission  were  as  fully  con- 
vinced as  the  First. 

INSPECTION  OF  MEAT. 

With  reference  to  the  inspection  of  meat,  the 
greatest  differences  in  practice  obtain  in  different 
towns,  and  the  standards  by  which  meat  is  considered 
fit  or  unfit  for  food  vary  with  the  zeal  and  knowledge 
of  different  inspectors. 

The  provisions  of  the  general  law  with  regard  to 
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meat  inspection  in  England  and  Wales  outside  the 
administrative  County  ot  Jjondon  are  contained  in 
the  Public  Health  Act,  1875,  and  the  Acts  incor- 
porated with  it.  T TT  1 1 

London  has  ,an  Act  of  its  own,  the  Public  Health 

(London)  Act,  1891.  It  is  on  the  same  lines  as  the 
Public  Health  Act,  1875. 

Ireland  and  Scotland  also  have  separate  Acts, 
that  of  Scotland  being  the  best. 

Meat  inspectors  arc  appointed  by  the^  sanitary 
authorities  in  different  places,  and  _ there  is  a total 
absence  of  uniformity  in  the  special  qualifications 
required  by  them. 

Thus,  “in  Hackney  the  duties  have  been  com- 
mitted to  two  plumbers,  one  carpenter,  one  com- 
positor, one  bricklayer,  one  florist,  one  builder,  one 
surveyor,  and  one  stonemason.” 

In  the  Edinburgh  public  slaughter-house  meat 
inspection  is  carried  on  “more  nearly  on  the  en- 
lightened system  of  the  best  continental  abattoirs.” 
“Here  there  are  six  meat  inspectors,  of  whom  four 
are  veterinary  surgeons,  one  has  been  a butcher, 
and  one  a cattle  salesman.” 

On  the  working  of  the  present  system  the  Report 
reads : — 

Paragraph  22. — “As  to  the  amount  and  distribution  of 
tubercular  disease  which  justifies  the  seizure  and  condemnation 
of  a carcase  as  unfit  for  human  food,  the  widest  discrepancy 
prevails  in  ojiinion  and  practice.  Chaos  is  the  only  %vord  to 
express  the  absence  of  system  in  the  inspection  and  seizure  of 
tuberculous  meat,  and  it  has,  in  our  opinion,  become  necessary 
that  regulations  should  be  formulated  for  the  guidance  of  those 
who  are  concerned  in  dealing  with  this  subject. 

“In  Belfast  the  presence  of  tuberculosis  in  any  degree  is 
held  to  be  ground  for  seizure  ; on  the  other  hand,  in  Islington 
the  veterinary  inspector  of  the  Corporation  of  the  City  of 
London  only  seizes  those  carcases  wherein  tuberculo.sis  is 
generalised  and  the  meat  in  poor  condition.  In  Dublin  the 
medical  ofllicer  of  health  used  to  seize  on  the  slightest  evidence 
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of  tuberculosis,  but  he  has  recently  modified  his  views,  and 
only  seizes  carcases  which  are  somewhat  extensively  affected. 

“ In  Sheffield  seizure  is  made  of  a carcase  showing  the 
slightest  trace  of  tuberculosis  ; in  Manchester,  in  cases  where 
the  disease  is  localised,  the  affected  part  is  removed  and 
destroyed,  the  remainder  is  passed.  Numerous  instances  of 
similar  discrepancy  will  be  found  in  the  evidence  ; the  above, 
taken  almost  at  random,  may  be  sufficient  to  illustrate  the 
present  condition  of  inspection  applied  to  tuberculous  carcases.” 

In  the  opinion  of  the  Coininission,  etfective  and 
skilled  meat  inspection  would  not  only  be  a safe- 
guard to  the  public,  it  w’ould  often  protect  the 
meat  salesman  from  unnecessary  loss. 

Thus  they  say  : — 

“Assuming  that  .seizure  of  meat  should  be  strictly  confined 
to  such  as  is  dangerous  to  human  health,  we  entertain  no 
doubt  that  in  certain  places  a great  deal  of  meat  is  seized 
which  is  perfectly  safe  and  wholesome  food.” 

Public  Slaughter-houses.  — In  reference  to 
slaughter-houses,  the  diti’erence  between  English 
and  Scottish  law  is  even  more  pronounced  than 
in  that  of  meat  inspection.  In  England  and  Wales 
urban  authorities  may,  if  they  think  fit,  provide 
public  slaughter-houses,  but  they  have  no  power  to 
close  private  ones. 

In  Scotland  the  Public  Health  Act  requires  that 
all  slaughter-houses  shall  be  annually  licensed. 

On  the  objections  to  private  slaughter-houses  the 
Report  reads : — 

“So  long  as  private  slaughter-hou.se.s  are  permitted  to  exist, 
so  long  butchers,  from  use  and  wont,  will  continue  to  use 
them,  and  so  long  must  inspection  be  carried  on  under  con- 
ditions incompatible  with  efficiency,  besides  other  dis- 
advantages and  risk  to  health  which  lie  beyond  the  scope  of 
our  reference.” 

In  concluding  the  review  of  this  branch  of  the 
subject,  the  Commission  say:— 

Paragraph  32.— “We  desire  to  add  that,  in  .some  public 
slaughter-hou.ses  in  the  United  Kingdom,  .serious  jdiysical 
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difficulties  exist  in  tlie  way  of  efficient  inspection.  The  pre- 
valent practice  in  the  best  continental  abattoirs  is  to  slaughter 
the  animals  in  a common  large,  well-lighted,  well-equipped  hall. 
The  inspector  passes  up  and  down,  the  offal  is  drawn  out,  close 
to  the  animal  it  belongs  to,  and  exposed  in  full  view.  But  in 
this  country  each  butcher  usually  slaughters  in  a separate 
chamber,  often  extremely  ill-lighted,  and  in  some  instances  the 
offal  of  several  animals  may  be  seen  thrown  in  a heap,  so  that 
it  is  impossible  to  distinguish  the  parts  of  one  animal  from 
those  of  others.” 

Compensation  to  Owners  of  Condemned  Carcases. 

— After  careful  consideration  of  the  subject,  the 
Comrai-ssioners  decided  that  they  could  not,  on  the 
merits  of  the  case,  recommend  compensation  for  con- 
demned carcases. 

On  the  question  of  insurance  against  this  risk 
they  say : — 

Paragraph  ,35. — “We  received  evidence  as  to  systems  of 
mutual  insurance,  under  which  the  losses  which  are  incurred 
by  butchers  by  reason  of  the  seizure  of  carcases  of  animals 
which  before  slaughter  appeared  to  be  healthy,  have  been  met 
in  different  parts  of  the  country,  the  ultimate  cost  of  such 
insurance  varying  generally  from  a few  pence  to  about  one 
shilling  per  beast  slaughtered.  But  the  risk  involved  was  not 
deemed  by  some  butchers  to  be  worth  even  this  trifling 
expenditure.  Other  witnesses  engaged  in  the  meat  trade 
expressed  themselves  as  altogether  opposed  to  the  system  of 
insurance,  but  in  this  connection  it  must  be  remembered,  as 
one  im])ortant  and  representative  witness  admitted,  that 
recognition  of  the  insurance  system  would  practically  do  away 
with  the  plea  for  compensation.  We  believe  that  all  losses  by 
reason  of  seizure  owing  to  tuberculosis  of  the  carcases  of 
animals  for  which  a reasonable  price  has  been  paid  can  be 
be.st  and  easily  met  by  the  system  of  mutual  insurance;  and, 
with  a view  of  promoting  the  use  of  public  slaughter-houses, 
we  are  further  of  opinion  that  there  would  be  advantage  in 
districts  where  such  establishments  have  been  provided  and 
are  supervised  by  local  authorities,  in  those  bodies  being 
empowered  to  contribute  to  the  insurance  funds.” 

That  the  local  authorities  should  be  empowered 
to  contribute  to  the  insurance  funds  seems  a fair 
and  reasonable  proposition.  The  amount  required 
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would  obviously  not  be  large,  and  the  principle  that 
unforeseen  losses  thrown  on  individuals  in  the 
interests  of  pid)lic  health  should  at  least  be  pai’r 
tially  provided  against  by  the  public  themselves,  is 
au  equitable  one. 


MILK  SI'IM'LY. 

On  the  danger  arising  from  tuberculous  milk 
the  First  Royal  Commission,  as  already  pointed 
out, -took  most  exhaustive  evidence,  and  on  this 
subject  their  Report  reads : “ No  doubt  the  largest 
]iart  of  the  tuberculosis  whi(‘h  man  olitains  through 
his  food  is  by  means  of  milk  eontaining  tuber- 
culous matter,”  aud  this  opinion  is  endorsed  bv 
the  Second  Royal  Commission. 

The  evidence  adduced  before  the  First  Commis- 
sion loading  to  this  conclusion  has  been  considered 
in  Chapter  IV.,  and  this  branch  of  the  subject  is  of 
such  wide  interest  and  importance  to  everyone  that, 
as  we  take  exception  to  the  recommendations  of  the 
Second  Commission  on  this  subject,  it  is  necessary 
to  quote  .some  of  the  Report  in  cxienso.  The  italics 
do  not  occur  in  the  text. 

It  reads  as  follows; — 

Paragrai)h  37. — “ We  have  already  e.\plained  how  unsatis- 
factory is  the  .system  of  meat  inspection  in  this  country  ; but 
a.s  regards  milk,  in  relation  to  tul)erculosis,  inspection  is  still 
more  so  ; indeed,  it  may  be  .said  not  to  exist.  Even  local 
authoritie.s,  who  e.xert  themselves  to  ])revent  the  .sale  of 
tuberculous  meat,  are  without  suHicient  powers  to  prevent  the 
sale  within  their  districts  of  milk  drawn  from  di.seased  cows. 
It  is  true  that  in  this  respect  the  City  of  Ghusgow  possesses 
exceptional  powers.  Nevertheles.s,  during  the  visit  of  some  of 
your  Majesty’s  Commissioners  to  tnat  city  they  were  shown  in 
the  ]tublic  slaughter-house  the  carcase  of  a well-nourished  cow 
which  had  been  .seized  for  generalised  tuberculosis.  She  had 
been  yielding  milk  to  the  clay  of  her  slaughter,-as  .shown  by 
the  milk  Howin"  freely  from  her  udder,  and  might  have  con- 
tinued to  do  .so  had  not  her  owner  .sold  her  to  the  butcher.” 
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Paragraj)h  38. — “ It  lias  been  proved  to  our  satisfaction 
from  the  returns  of  medical  officers  of  health  and  meat 
inspectors  that  tuberculosis  prevails  to  a larger  extent  among 
dairy  stock  than  in  any  other  class  of  animal.  Considerable 
difference  of  opinion  exists  among  experts  as  to  the  extent 
to  which  a cow  may  be  affected  with  tuberculosis  without 
rendering  her  milk  dangerous.  It  was  not  proved  to  our 
satisfaction  that  tubercle  bacilli  had  ever  been  detected  in  milk, 
unless  drawn  from  a cow  with  tuberculosis  of  the  mammary 
gland.  In  that  case  the  disease  generally,  but  not  ahvays, 
manifests  itself  by  external  signs,  and  the  udder  is  suspected 
to  be  tuberculous.  It  is  obvious,  we  think,  that  milk  drawn 
from  such  a source  ought  to  render  him  who  exposes  it  for  sale 
liable  to  heavy  penalties.  But  there  is  no  power  at  present  to 
prevent  such  milk  being  .sold.  Professor  McFadyean  told  us 
that,  in  a sample  of  milk  from  a diseased  udder  submitted  to 
him  for  diagno.sis,  he  had  no  difficulty  in  detecting  tubercle 
bacilli,  yet  the  milk  from  that  cow  continued  to  be  sent  in  for 
sale  in  a neighbouring  city.  Unfortunately,  tuberculosis  of 
the  udder  can  rarely  be  differentiated  from  other  forms  of 
udder  disease  by  the  ordinary  stock  owner  or  dairyman,  and 
hence  all  udder  diseases  should  be  forthwith  notified  to  the 
local  authority.” 

Paragraph  39. — “ The  legislation  in  England  and  Scotland 
in  the  matter  of  milk  does  not  show  the  same  differences  as 
have  been  noted  in  the  case  of  meat. 

“ In  both  countries  the  Dairies,  Cowsheds,  and  Milkshojts 
Order,  188.5,  a,s  amended  in  1886,  is  the  chief  measure  whereby 
local  authorities  can  take  steps  to  safeguard  the  purity  of  the 
milk  supply.  The  Order  contains  very  drastic  sections,  which, 
if  thoroughly  carried  out  by  the  local  authorities,  ought  to  go 
far  to  render  satisfactory  the  housing  of  animals  in  cowsheds, 
and  to  protect  the  consumer  from  the  danger  of  milk  infected, 
through  human  agency,  with  such  diseases  as  scarlet  fever,  or 
diphtheria.  But  from  the  evidence  which  we  received,  the 
Order  Avould  seem  in  some  places  to  be  a dead  letter,  and  in 
the  districts  where  it  is  enforced  no  attempt  is  made  to  obtain 
uniformity  of  practice.” 

“ The  Order  empowers  the  local  authority  to  make  regu- 
lations, amongst  other  things,  (a)  for  the  inspection  of  cattle 
in  dairies  ; (/;)  for  prescribing  and  regulating  the  lighting, 
ventilation,  cleansing,  drainage,  and  water  supply  of  dairies 
and  cowfilieds  in  the  occupation  of  persons  following  the  trade 
of  cowkee])ers  and  dairymen  ; (c)  for  prescribing  precautions  to 
be  taken  by  purveyors  of  milk  and  persons  selling  milk  by 
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retail  against  infection  or  contamination.  Section  15  [of  tlie 
Act]  further  states  if  at  any  time  disease  exists  among  the 
cattle  in  a dairy,  or  cowshed,  or  other  building,  or  place,  the 
milk  of  a diseased  cow  therein  (a)  shall  not  be  mixed  with 
other  milk,  and  (h)  .shall  not  be  sold  or  u.sed  for  human  food.” 

“But  the  term  ‘disease’  in  the  Order  is  strictly  limited 
to  those  diseases  included  under  the  ConRigious  Diseitses 
{Animah)  Act,  1878,  of  which  tuherculoxiii  is  not  one.  The 
evidence  abundantly  shows  how  this  fact  has  precluded  lo(;al 
authorities  from  any  attempt  to  deal  with  tuberculosis  in 
milch  cows,  although  they  may  have  .shown  them.selves  alive  to 
the  danger,  and  anxious  to  provide  a remedy. 

“The  suggestion  has  been  made  that  the  term  ‘disease’ 
.should  be  extended  by  the  Local  Government  Board,  under 
which  Department  the  administration  of  the  Order  falls,  so  as 
to  include  tuberculosis,  and  we  have  received  representations 
from  various  luidies  recommending  this,  or  at  least  that  the 
term  should  be  made  to  include  tuberculosis  in  the  udder. 
AVhile  your  Commissioners  think  that  it  is  dasirable  that  the 
Order  should  be  made  applicable  to  all  diseases  of  the  udder  in 
cows  of  which  the  milk  is  offered  for  sale,  we  are  of  opinion 
that  it  would  be  best  for  this  to  be  effected  without  a change 
in  the  nomenclature  of  the  Diseases  of  Animals  Act,  an  Act 
which  is  concerned  solely  with  the  spread  of  disease  from 
animal  to  animal,  and  not  from  animal  to  man.” 

It  will  thus  be  .seen  that  a.s  far  as  preventing  the 
sale  of  tul)erculous  milk  is  concerned,  both  the 
Dairies,  Cowsheds,  and  Milkshops  Order,  1885,  and 
the  Contagious  Di.seases  (Animals)  Act,  1878,  are 
dead  letters.  There  remains  the  Infectious  Disease 
(Prevention)  Act,  1890,  which  “has  been  found, 
however,  to  bo  quite  inapplicable  to  the  purposes 
of  tuberculosis  or  of  udder  disease  generally  in  the 
milch  cow.” 

'rims  for  practical  purposes  these  Acts,  framed  in 
the  interests  of  public  health,  are  about  as  effectual 
in  jirotecting  the  puVdic  against  the  sale  of  virulent 
milk  from  a tuberculous  cow  as  are  the  shields  of 
Zulu  warriors  against  the  bullets  from  a Maxim  gun. 

Glasgow  has  its  own  local  Act,  and  under  it  the 
Police  Commissioners,  as  mentioned  above,  “ have 
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Fig.  11. — Reproduced  by  permissiou  of  Sir  Hugh  Beevor.  From  his 
Harveian  oration  ou  “The  Declension  of  Phthisis.”  Lancet, 
April  15,  1899. 


power  to  inspect  all  cows  kept  for  supplying  milk 
within  their  jurisdiction,  and  to  proceed  against  the 
owner  if  he  retains  any  cow  wnich  ‘suffers  from 
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tuberculosis  or  any  disease’  which  might  render  the 
use  of  such  milk  ‘ dangerous  or  injurious  to  health.’ 
pr.  Chalmers,  one  of  the  medical  officers  of  health 
in  Glasgow,  holds  that  the  use  of  the  tuberculin  test 
would  be  authorised  by  the  powers  of  examination 
conferred  under  this  xVct,  but  it  has  not  yet  been 
employed  without  the  consent  of  the  owner.  Only 
those  animals  visibly  affected  have  been  slaughtered, 
to  the  number  of  twenty-three  in  1892  and  six  in 
1890.  The  same  powers  of  inspection  are  extended 
to  all  byres  outside  the  city,  whence  milk  is  Itrought 
tor  sale  within  the  city  ; but  there  are  obvious  diffi- 
culties in  the  way  of  exercising  them,  and,  in  fact, 
they  have  not  yet  been  put  in  force.” 

One  of  the  chief  duties  of  the  Second  Tuberculosis 
Commission  being  to  consider  administrative  pro- 
cedure for  controlling  the  danger  to  man  through 
the  use  of  the  milk  of  tuberculous  animals,  it  is 
necessary  to  review  the  conclusion  they  came  to  on 
this  (juestion  in  order  to  better  ajiprcciate  their 
recommendations. 

Referring  to  the  first  Report  they  say : — 

I’aragrapli  42. — “We  would  recall  the  opinion  quoted  in 
their  report  by  the  Commission  ou  Tuberculosis,  18!)4,  to  the 
effect  that  ‘the  spread  of  tubercle  in  the  udder’  is  apt  to  pro- 
ceed with  rapidity,  that  it  may  be  manife.sted  and  become 
distinctly  develoi)ed  ‘between  fortnightly  insj>ections  carried 
on  along  with  a veterinary  surgeon,’  ‘and  that  the  very  absence 
of  any  definite  sign  in  the  earlier  stage  is  one  of  the  greatest 
dangers  of  this  condition.’  And  having  regard  to  those  cir- 
cumstances, the  C’ommi.ssion  also  report  that  both  Dr.  Martin 
and  Dr.  Woodhead,  who  carried  out  the  experimental  re- 
searches in  this  matter,  ‘ in.sist  that  no  tuberculous  animal  of 
any  kind  should  be  allowed  to  remain  in  a dairy.’ 

“We  concur  generally  in  the  views  expressed,  but  having 
regard  to  the  extent  to  which  tuberculosis  exists  among  milch- 
cows,  and  to  the  absence  of  evidence  that  danger  of  "conveying 
tuberculosis  arises  from  the  use  of  milk  as  a food  ajiart  from 
the  existence  of  tubercular  disease  of  the  udder,  we  are  of 
opinion  that  direct  action  for  the  elimination  of  all  tuberculous 
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cows  from  dairies  sliould  proceed  teutatively.  There  are,  how- 
ever, directions  in  which  actions  should  be  taken  at  once. 
These  are  : (1)  systematic  inspection  of  the  cows  in  dairies  and 
cowsheds  by  the  officers  of  the  local  sanitary  authorities  within 
whose  district  the  premises  are  situated  ; (2)  inspection,  when 
desired,  of  the  cows  in  any  dairy  or  cowshed,  wherever  situated, 
by  the  authorised  officers  of  local  authorities  within  whose 
districts  milk  from  the  premises  in  question  is  supplied,  on 
lines  somewhat  similar  to  those  of  sections  24-27  of  the  Glasgow 
Police  (Amendment)  Act,  and  of  those  embodied  in  the  Infec- 
tious Disease  (Prevention)  Act,  1890,  and  the  Public  Health 
(Scotland)  Act,  1897  ; (3)  power  for  a medical  officer  of  health 
to  suspend  the  supply  of  milk  from  any  suspected  cow  for  a 
limited  period  pending  veterinary  inspection  ; (4)  power  to 
prohibit  the  sale  of  milk  from  any  cow  certified  by  a veterinary 
surgeon  to  be  suftering  from  such  disease  of  the  udder  as  in  his 
opinion  renders  the  animal  unfit  for  the  supply  of  milk,  or 
exhibiting  clinical  symjjtoms  of  tuberculosis ; (5)  the  provision 
of  a penalty  for  supplying  milk  for  sale  from  any  cow  having 
obvious  udder  disease,  without  the  possession  by  the  owner  of 
a certihcate  to  the  effect  that  such  disease  is  not  tubercular.” 

Coiimient  on  the  inconclusive  character  of  Para- 
graph 42  is  reserved  till  the  recommendations  of  the 
Commission  come  to  be  considered. 

As  showing  the  anomaly  of  the  present  state  of 
tlie  law,  and  the  dangers  which  such  law,  or  rather 
absence  of  law,  entails  upon  the  community,  an 
experience  that  Sir  Geoi’ge  Brown,  the  veterinary 
adviser  to  the  Local  Government  Board,  relates, 
deserves  recording. 

Being  anxious  to  make  a pathological  examina- 
tion of  a cow  in  an  advanced  stage  of  tuberculous 
disease,  he  arranged  with  an  owner  for  the  purchase 
of  a carcase  of  such  a beast,  wdiich  the  owner  informed 
Sir  George  he  was  shortly  going  to  destroy.  As  some 
time  elapsed  and  the  carcase  did  not  arrive.  Sir 
George  sent  round  to  inquire  after  his  pathological 
specimen.  The  owner  sent  back  word  to  say  that 
he  had  changed  his  mind  about  destroying  the  cow, 
because  he  found  that  she  ate  so  little  and  yielded 
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so  much  milk  {for  sale),  that  it  would  pay  him 
better  to  keep  her  alive ! 

Since  this  time,  however,  as  already  indicated,  a 
provision  against  wittingly  selling  tuberculous  milk 
has  been  made  in  the  Order  of  1899  referred  to 
(p.  181),  but  that  it  is,  in  the  opinion  of  the  writer, 
entirely  inadequate  in  the  absence  of  the  tuberculin 
test  among  all  dairy  stock  will  be  apparent  from  what 
follows. 

THE  ELIMINATION  OF  BOVINE  TUBERCULOSIS. 

The  Commission  recognise  this  to  be  the  most 
important  part  of  their  inquiry.  The  Report  reads; — 

Paragraph  48. — “All  precautions  again.st  the  communica- 
tion of  tubercular  disease  to  human  being.s  by  the  con.sumption 
of  the  meat,  or  milk,  of  diseased  animals  must  be  regarded  as 
teiii))orary  aud  uncertain  j)alliatives,  so  long  as  no  systematic 
attempt  is  made  to  reduce  the  prevalence  of  the  disease 
among  the  animals  themselves.  We  consider  that  by  far  the 
most  important  part  of  the  inquiry  committed  to  us,  as  to 
‘ what  administrative  procedures  are  available  and  would  be 
desirable  for  controlling  the  danger  to  man  through  the  use  as 
food  of  the  meat  and  milk  of  tuberculous  animals,’  lies  in  the 
direction  of  eliminating  the  disease.  To  this  ]>art  of  the 
subject,  therefore,  we  have  directed  most  careful  attention, 
and  have  used  every  means  at  our  dispo.sal  of  ascertaining 
the  experience  of  foreign  Governments. 

Paragmjth  49. — “We  agree  with  the  Committee  of  the 
Central  and  Associated  Chambers  of  Agriculture,  ‘ that  any 
proposal  for  stamping  out  tuberculosis  by  means  of  slaughter, 
on  the  lines  adopted  with  marked  success  in  the  case  of  cattle 
plague,  foot-and-mouth  disease,  and  pleuro  pneumonia,  is  (|uite 
im))racticable.’  Such  an  attempt,  coupled  with  ]>artial  com- 
pemsation  to  owners,  was  initiated  by  the  Belgian  Government 
in  1895,  but,  as  will  be  seen  from  the  Report  of  the  Commis- 
sioners who  visited  that  country  in  the  spring  of  1897,  it  was 
found  imi)racticable,  and  the  cost  of  it  intolerable.” 

Isolation,  not  Destruction. — The  Report  then 
goes  on  to  quote  at  length  the  attempt  to  grapple 
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with  and  eliminate  the  disease  undertaken  by  the 
Danish  Government,  based  on  the  value  of  tuber- 
culin, and  the  services  of  a veterinary  surgeon  free 
of  charge  to  all  owners  willing  to  avail  themselves 
of  these  opportunities  for  testing  their  stock,  pro- 
vided they  undertook  to  separate  by  a partition 
the  healthy  from  the  tuberculous  portion  of  the  herd. 

The  results  of  these  experiments  were  satisfactory 
to  farmers  and  Government  alike,‘and  are  given  in  a 
tabulated  form  in  the  Report.  At  the  end  of  the 
Report  are  the  recommendations  of  the  Royal  Com- 
mission, and  as  they  are  presumably  likely  to  form 
the  basis  of  future  legislative  action,  they  are  given 
in  full  in  the  Appendix.  These  recommendations 
we  must  now  consider. 

With  regard  to  meat,  meat  inspectors  and  their 
duties,  cowsheds  and  their  requirements,  the  recom- 
mendations of  the  Royal  Commission,  if  acted  on, 
would  appear  to  meet  the  requirements  of  the  case. 
And  if  the  destruction  of  tuberculous  beasts  really  be 
impracticable,  on  the  ground  of  the  great  outlay 
involved,  it  must  also  be  adinitted  that  the  measures 
suggested  for  the  elimination  of  tuberculosis  are 
worthy  of  every  consideration.  For  if  these  measures 
do  not  hold  out  the  prospect  of  at  once  accomplish- 
ing their  object,  they  at  least  are  in  the  right 
direction,  and  must  diminish  the  amount  of  tuber- 
culosis among  cattle  by  checking  its  spread.  It  is 
from  the  tuberculous  cattle  that  healthy  beasts 
become  infected,  and  if  the  tuberculous  cannot  be 
actually  destroyed,  they  can  and  should  be  isolated, 
as  the  one  other  means  of  minimising  the  spread  of 
infection  amongst  sound  cattle. 

So  far,  then,  the  recommendations  of  the  Com- 
mission are  likely  to  be  productive  of  nothing  but 
good,  it  acted  upon,  and  the  health  both  of  men  and 
beasts  improved  and  protected  by  their  adoption. 
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But  when  the  rccomineiidations  for  dealing  with  the 
tuberculous  milch  cow  come  to  be  considered,  it  must 
be  confessed  that  they  appear  to  the  writer  to  fall 
lamentably  short  ot  what  common  honesty  and 
public  safety  alike  demand.  It  must  be  borne  in 
mind  that  both  the  Commissions  are  agreed  that 
“ the  largest  part  of  the  tuberculosis  which  man 
obtains  through  his  food,  is  by  means  of  milk  con- 
taining tuberculous  matter.” 

They  are  further  agreed  that  tuberculosis  is  rife 
among  milk  cows,  and  that  dairymen  can,  and  do, 
sell  virulent  milk,  containing  tubercle  bacilli,  with 
absolute  impunity. 

The  higli  and  increasing  morUdity  from  tabes 
mesenterica,  in  infants  under  one  year  of  ago,  is 
admitted  by  Sir  R.  Thorne  * — himself  a member  of 
the  Second  Commission — and  further  by  Sir  William 
Broadbont,t  to  bo  clearly  due  to  the  consumption 
of  such  virulent  milk.  In.  the  face  of  this,  it  is 
insufficient  to  urge  that  if  milk  be  boiled  all  danger 
will  be  averted. 

The  public  who  buy  milk  do  so  in  the  belief  that 
they  are  buying  a pure  article,  fit  for  human  con- 
sumption. The  dairyman  who  sells  milk  is  morally, 
and  should  be  legally,  bound  to  take  precautions  to 
see  that  his  milk  is  pure,  and  where  he  fails  to  do  so 
should  be  liable  to  penalty. 

What,  then,  do  the  recommendations  of  the  Second 
Commission  amount  to  ? They  recommend  that 
“ notitication  of  every  disease  in  the  udder  shall  be 
made  compulsory,”  and  they  further  recommend  that 
local  authorities  shall  be  granted  powers  to  slaughter 
“ such  cows  affected  with  tuberculosis  of  the  udder,  or 
exhibiting  clinical  symptoms  of  the  disease.”  But 
why  such  a half-measure  to  combat  and  prevent  “ the 

* “Harben  Lectures,”  1898. 
t Si^eech  at  ilarlborough  House,  Dec.,  1898. 
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largest  part  of  the  tuberculosis  which  man  obtains 
through  his  food  ” ? 

That  the  step  recommended  is  but  a half-measure 
is  clearly  established  by  both  Reports.  Thus,  in  the 
First  Commission’s  Report  the  following  paragraphs 
occur : — 

Paragraph  62.—“  And  not  only  this  virulence,  but  the 
rapidity  with  which  milk  can  obtain  its  harmful  quality, 
attracted  Dr.  Woodhead’s  attention.  He  reports  : ‘ A most 
important  point  is  that  the  spread  of  tubercle  in  the  udder 
goes  on  with  most  alarming  rapidity  ; this  I was  able  to 
observe  in  the  cows  constantly  under  observation,  but  I have 
also  noticed  on  several  occasions  during  the  interval  between 
fortnightly  inspections  carried  on,  along  with  a veterinary 
surgeon,  that  the  disease  has  become  distinctly  developed.  It 
may  be,  of  course,  that  tlic  early  evidence  has  been  overlooked 
at  the  previous  inspection,  but  whether  this  is  the  case  or  not, 
the  spread  of  the  disease  was  so  rapid  as  to  afford  very  good 
ground  for  alarm.  The  very  absence  of  any  definite  sign  in 
the  earlier  stage  is  one  of  the  greatest  dangers  of  this  condi- 
tion.’ ” (Section  104,  p.  143.)  . 

And  both  Dr.  Martin  and  Dr.  Woodhead  insist 
that  no  tuberculous  animal  of  any  kind  should  be 
allowed  to  remain  in  a dairy. 

Paragraph  63.—“  The  withdrawal  from  dairies  of  every  cow 
that  had  any  disease  whatever  of  her  udder  would  form  some 
approach  to  security  against  the  serious  danger  incurred  by 
man  from  the  u«e  of  tuberculous  milk,  but  it  would  not  be  an 
adequate  securitj^.  The  presence  in  a dairy  of  a tuberculous 
cow,  as  Drs.  Martin  and  Woodhead  have  shown,  is  a decided 
source  of  danger  to  the  public,  especially  having  regard  to 
what  we  have  learnt  respecting  the  rapid  development  of 
tuberculosis  in  the  udder,  and  the  degree  of  danger  to  milk 
consumers  incurred  by  the  invasion  of  the  udder  in  tuber- 
culous COW.S.” 

As,  however,  the  members  of  the  Second  Com- 
mission were  in  no  way  bound  by  the  conclusions 
arrived  at  by  the  First  Commission,  it  is  necessary  to 
consider  their  own  recorded  views  on  this  subject. 
Turning  to  the  Second  Commission’s  Report,  in  Para- 
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graph  88  the  following  occurs : “ It  was  not  proved 
to  our  satisfaction  that  tubercle  bacilli  had  ever  been 
detected  in  milk,  unless  drawn  from  a cow  with 
tuberculosis  of  the  mammary  gland.  In  that  case 
the  disease  generally,  bat  nut  always,  manifests 
itself  by  external  signs,  and  the  udder  is  suspected 
to  be  tuberculous.” 

Again,  on  the  ditticulty  of  recognising  “clinical 
symptoms”  of  tuberculosis  in  cattle  the  expert 
veterinary  evidence  of  Professor  McFadyean  is  tahen 
and  embodied  in  the  Second  Commission’s  Report. 
It  occurs  in  Paragraph  13  of  the  Report,  and  reads  as 
follows : “No  person,  whether  he  were  a layman  or  a 
veterinary  surgeon,  when  summoned  to  look  at  an 
animal  suspected  of  showing  symptoms  of  tuber- 
culosis, could  give  an  opinion  that  was  really  of  much 
value  in  the  great  majority  of  cases  unless  he  used 
tahercxdin." 

How,  in  the  face  of  these  views,  which  the  Com- 
missioners frankly  avow  in  their  own  Report,  they 
could  arrive  at  so  inconclusive,  illogical,  and  imperfect 
a measvire  as  “ notification  of  udder  disease”  and  the 
destruction  of  cows  so  affected,  as  the  sole  remedy 
to  be  recommended  against  the  “ largest  part  of  the 
tuberculosis  which  man  obtains  through  his  food,”  it 
is  difficult  to  comprehend. 

The  one  obvious  remedy  indicated  by  their  own 
Report  is  the  periodical  application  of  the  tuberculin 
test  to  all  milch  cows,  and  the  exclusion — not  neces- 
sarily the  destruction — of  all  tuberculous  cows  from 
that  portion  of  the  herd  from  Avhich  the  public  milk 
supply  is  derived.  Why  have  they  not  recommended 
this  measure  ? On  their  own  showing,  “ tuberculosis 
of  the  mammary  gland” — udder  disease — does  not 
aheays  manifest  external  signs,  and  where  there  are 
none,  it  is  obvious  the  affected  cow  will  neither  be 
notified  nor  destroyed,  but  will  go  on  producing  milk 
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for  the  consumer’s  use.  While  as  to  the  “clinical 
symptoms  of  tuberculosis,”  the  one  other  disqualifica- 
tion for  the  milch  cow,  we  again  have  the  Commis- 
sioners’ own  assurance  that  from  these  symptoms  no 
reliable  opinion  can  be  given  even  by  a veterinary 
surgeon — “ unless  he  used  tuberculin.” 

One  is  therefore  compelled  to  suppose,  by  the 
Commissioners’  own  Heport,  that  the  application  of 
the  tuberculin  test  to  all  milch  cows,  and  the  removal 
of  tuberculous  stock  from  the  dairy — the  only  reliable 
measure  of  protection — would  be,  in  the  opinion  of 
the  Commissioners,  too  costly  a procedure.  Yet 
they  do  not  hesitate  to  recommend  it  to  stock- 
breeders as  a means  of  eliminating  tuberculosis 
among  their  stock ; and  they  do  so,  not  merely  on 
grounds  of  public  health,  but  adduce  evidence  Avhich 
suggests  that  the  measure  will  also  be  to  the  eventual 
commercial  advantage  of  stockowners  themselves. 
Surely,  what  may  be  commended  for  the  benefit  of  the 
beast  and  the  ultimate  profit  of  the  owner  might  fairly 
be  insisted  on  for  the  protection  of  human  health 
“ against  the  largest  part  of  the  tuberculosis  which 
man  obtains  through  his  food.”  That  there  should 

O 

be  one  measure  in  the  interest  of  the  beast  and  his 
owner  and  another  in  the  interest  of  the  public  is, 
on  the  face  of  it,  not  unnatural,  but  that  the  differ- 
ence should  be  entirely  in  favour  of  owner  and  beast 
does  not  seem  equitable. 

The  effect  of  isolating  all  milch  cows  reacting  to 
tuberculin  would,  no  doubt,  be  at  first  to  considerably 
diminish  the  number  of  cows  available  for  milk  pur- 
poses, and  as  a serious  economic  problem  would  arise, 
the  question  of  what  might  be  done  with  the  milk  of 
reacting  cows  requires  consideration. 

Milk  from  reacting  Cows. — The  cow  with  a 
tubercidous  udder  should  in  any  case  be  destroyed 
— on  that  the  Commission  is  agreed  but  the  milk 
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from  reacting,  or  practically  from  tuberculous  cows 
not  manifesting  external  evidence  of  udder  disease, 
would  simply  be  milk  open  to  suspicion ; it  would, 
in  fact,  be  milk  which,  if  the  too  modest  recom- 
mendations of  the  Commission  on  this  subject  are 
adopted,  will  still  be  freely  sold  to  the  public  as 
healthy  food.  If,  thereb^re,  this  milk  were  boiled 
at  the  dairy,  it  might  both  be  sold  for  human  con- 
sumption, due  notitication  of  the  fact  being  given  to 
the  authorities,  and  it  might  be  used  for  the  feeding 
of  calves  and  pigs.  The  whole  subject  of  tuberculosis 
is  now  receiving  attention  both  in  the  United  States 
and  in  British  colonies.  Colonists  are  practical  inen, 
and  South  Australia  has  passed  an  Act  wiich  provides 
that  milk  from  cows  reacting  to  the  tuberculin  test 
in  any  stage  of  the  disease  may  not  be  sold,  unless 
boiled  for  ton  minutes,  and  notification  to  that  effect 
made  to  the  Local  Board.  This  is  a logical,  practical, 
and  wise  provision,  and  should  be  adopted  in  England. 
Covernments  of  young  countries  have  less  dirticulty 
in  passing  an  Act  of  (lomestic  legislation  than  older 
ones  ; but  we  have  taken  from  Australia  the  principle 
of  the  Ballot  Act,  and  we  cannot  do  better  than 
follow  her  example  in  this  case. 

The  dangers  to  human  health  arising  from  tuber- 
culous food  arc  thus  seen  to  lie  subject  to  measures 
of  administrative  control,  although  their  application 
in  England  has  yet  to  be  accomplished. 

NOTIFIC.ATION  OF  PHTHISIS. 

The  danger  to  the  community  from  tuberculosis 
in  man  cannot  so  readily  be  controlled  by  legislation. 
Applications  have  several  times  been  made  by  dif- 
ferent local  authorities  to  the  Local  Government 
Board  to  have,  in  some  instances  phthisis,  in  others 
tuberculosis,  scheduled  as  infectious  diseases  under 


CONTROL  OF  PHTHISIS. 


149 


the  “Infections  Diseases  Act.”  These  applications 
have  not  hitherto  been  granted. 

To  bring  phthisis  under  the  Infectious  Diseases 
(Notification)  Act  of  1889  Avould  be  to  bring  into 
force  against  it  a series  of  regulations  _ which  are 
especially  intended  for  acute  infectious  diseases,  and 
not  for  a chronic  disease  such  as  phthisis,  the  course 
of  which  may  extend  over  a number  of  years,  and 
which,  although  communicable,  is  so  through  more 
indirect  channels  than  is  the  case  with  the  acute 
infectious  diseases. 

The  practical  measures  which  should  be  taken 
Avith  the  phthisical  subject  are : — 

To  provide  each  one  Avith  a leaflet  of  simple 
instructions  as  to  the  disposal  of  the  sputa,  and 
other  precautions  necessary  to  prevent  the  spread 
of  tuberculosis.* 

To  encourage  the  voluntary  isolation  of  all  con- 
sumptiA'es  in  suitable  sanatoria. 

do  thoroughly  disinfect  after  death  the  room, 
bedding,  etc.,  Avhich  have  been  used  by  consumptives. 

The  provision  of  printed  instructions,  if  necessary 
at  the  public  cost,  might  be  made  compulsory  on 
all  public  institutions  and  medical  men  treating 
phthisical  patients. 

The  encouragement  to  voluntary  isolation  must 
be  left  to  medical  men  and  the  friends  of  the  patient. 
The  measures  of  disinfection  could  be  carried  out  by 
local  sanitary  authorities  if,  as  Sir  R.  Thorne  t sug- 
gests, “ deaths  from  phthisis  Avere  included  amongst 
those  deaths  from  infectious  diseases  of  Avhich  so 
many  sanitary  authorities  now  obtain  immediate  in- 
formation from  the  Registrar  of  Deaths  for  a trivial 
payment  of  2d.  an  entry.”  There  Avould  be  very  little 
chance  of  arousing  opposition  to  this  step  on  the  part 

* Appendix,  Letiflet  No.  1 (p.  226). 
t Hiirbeii  Lectures,  1898. 
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of  the  public  if  discretion  were  left  to  the  inedicd 
man,  where  one  was  in  regular  attendance,  to  super- 
vise these  measures;  and  if,  where  the  authorities 
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directly  carried  out  the  necessary  steps,  the  process 
of  compulsory  “ renovation  ” on  the  part  of  the  owner, 
described  by  Dr.  Herman  Biggs  as  being  in  use  in 
New  York,  were  combined  with  disinfection.  Kenova- 
tion  consists  in  the  application  of  simple  and  in- 
expensive measures,  “ i.e.,  scrubbing  painted  wood- 
work and  floors  with  a hot  soda  solution,  and 
re-painting,  re-papering,  or  re-kalsomining  the  walls. 
These  measures  are  certainly  efficient  in  ridding  an 
apartment  of  tubercular  infection  (while  efficient  dis- 
infection in  such  apartments  is  difficult  or  impossible), 
and  at  the  same  time  they  are  easily  understood,  leave 
the  premises  in  an  improved  condition,  and  as  a con- 
sequence are  cheerfully  acquiesced  in  by  the  tenants, 
and  are  promptly  carried  out  without  objection  in 
almost  every  instance  by  the  owners  of  the  buildings.” 

The  consumptive  has  not  yet  been  recognised  in 
England  as  a source  of  danger  to  the  community,  and 
whatever  action  may  eventually  be  considered  neces- 
saiy  must  be  undertaken  with  every  regard  to  the 
feelings  of  the  sufferer  and  his  friends.  As  the 
sufferer  and  his  friends  are  those  chiefly  benefited 
by  rational  precautions,  there  should  be  no  difficidty 
on  the  part  of  medical  men  in  inducing  them  to 
adopt  measures  beneficial  both  to  themselves  and 
the  public. 

The  Report  of  a French  Commission  appointed  to 
consider  the  notification  of  Phthisis  was  to  the  effect 
that  for  the  present  “ it  must  not  be  dreamt  of.”  The 
same  Report  contains  the  following  reference,  which 
shows  the  extreme  importance  of  observing  neces- 
sary precautions  with  regard  to  the  destruction  of 
phthisical  sputa  in  the  minds  of  Norwegian  ph}"- 
sicians ; — Drs.  Holmboe  and  Nanssen,  charged  to 
prepare  for  Norway  a scheme  of  legal  action  against 
tuberculosis,  recommended  that  where  the  consump- 
tive either  cannot,  or  will  not,  take  the  necessary 
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precautions  lor  the  destruction  of  tuberculous  sputa, 
“ he  should  be  compulsorily  detained  in  a hospital.” 

There  is  a certain  Norse  rigour  about  this  recom- 
mendation which  we  hesitate  to  endorse.  At  the 
same  time,  as  public  opinion  becomes  educated  as  to 
the  true  nature  of  tuberculosis,  it  is  quite  probable 
that  notification  and  supervision  of  cases  will  be 
insisted  on,  and  Ave  confess  that,  if  public  health  be  a 
legitimate  subject  for  public  legislation,  it  seems  to  us 
theoretically  they  should  be.  Objectors  to  notifica- 
tion ask,  “When  you  have  notified  a man  what  are 
you  going  to  do  with  him  ? ” The  authorities  could 
then,  at  least,  see  that  he  has  medical  attendance  in 
some  form,  and  that  he  receives  specific  instructions 
as  to  the  precautions  necessaiy  for  his  own  and  the 
public  safety.  Further  than  that,  as  Dr.  Newsholme,* 
the  medical  ofiicer  of  health  for  Brighton,  has  pointed 
out,  notification  of  phthisis  will  “enable  centres  of 
insjinitiition  and  infected  areas  to  be  locali.sed,”  and 
such  localisation  would  be  of  inestimable  value  as  a 
further  guide  to  the  authorities  in  whose  hands  lies 
the  administration  of  the  Housing  of  the  Working 
Clas.ses  Act.  Dr.  Philip,  of  Edinburgh,  says:  “I 
remain  firmly  of  opinion  that  such  notification  is 
the  only  sound  and  logical  solution  of  the  tuberculosis 
problem.”  t 

An  alternative  method,  and  one  that  has  already 
found  favour  in  some  communities,  is,  perhaps,  in  the 
meantime  more  expedient.  It  is  that  of  voluntary 
notification. 

In  advocating  this  policy  at  the  Sanitary  Congress, 
1899,  Mr.  Malcolm  orris  dwelt  on  the  assistance 
in  this  direction  which  lay  visitors  might  give  by 


* Bri/.  Med.  Journal.  Discussion  Section  of  State  Medicine. 
September  2nd,  1899. 

t lleiilth  Lectures  for  the  People.  No.  4.  I’uhlished  by  the 
Edinburgh  Health  Society. 
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encouraging  patients  to  report  themselves  to  the 
authorities.  The  whole  question  is  one  of  vital  im- 
portance, but  hitherto  the  Nixtional  Association  for 
the  Prevention  of  Tuberculosis  has  not  gone  beyond 
recommending  voluntary  notification.  Legislators 
have  not  yet  forgotten  the  difficulties  in  late  years 
of  dealing  with  vaccination.  For  in  these  matters, 
unfortunately,  the  Government  is  guided  not  by  ex- 
perts but  by  the  free  and  independent  elector’. 

* * * * * 

Food  obtained  from  tuberculous  animals,  and  the 
sputum  of  the  consumptive,  are  then  the  chief 
sources  from  which  tuberculosis  is  derived,  and 
both  are  amenable  to  control.  In  addition,  there 
are  conditions  which  favour  the  establishment  and 
development  of  the  disease  in  man  which  are 
and  should  be  made  the  subject  of  legislation. 
The  atmospheric  impurities  associated  with  certain 
occupations,  as  the  metallic  dust  created  in  metal 
works,  the  organic  dust  in  the  manufacture  of 
textile  fabrics,  and  the  respiratory  impurity — most 
deadly  of  all — which  arises  in  crowded  factories  and 
workshops,  and  in  crowded,  small,  ill-ventilated 
dwellings,  all  strongly  favour  the  development  and 
spread  of  tuberculosis. 

These  evils  have  already  been  referred  to  (p.  122), 
and  the  recognition  of  their  deleterious  influence 
has  called  both  the  Factory  Acts  and  the  Housing  of 
the  Working  Glasses  Act  into  existence. 

The  Factory  Acts  deal  with  the  limitation  of  the 
hours  of  work,  regulations  of  hours  for  meals,  and  the 
renioval  of  gases,  vapours,  dust,  etc.,  generated  in  the 
various  processes  of  manufacture  ; they  also  regulate 
the  cubic  space  allotted  to  each  worker. 

The  Housing  of  the  Working  Classes  Act  gives 
power  to  Local  Authorities  to  deal  with  “ individual 
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houses,  or  any  collection  of  houses,  courts  or  alleys, 
which  could  be  regarded  as  untit  for  human  habita- 
tion, either  by  reason  of  a deficiency  of  light,  air,  or 
ventilation,  or  because  of  the  narrowness,  closeness 
or  bad  arrangement,  or  bad  condition,  of  the  streets 
and  houses.”*  How  far  these  measures  really  combat 
the  evils  for  the  prevention  of  which  they  exist,  is 
for  our  public  officers  of  health  to  determine.  In 
Ijondon,  at  all  events,  I am  able  from  personal 
observation  to  testify  that  the  overcrowding,  though 
still  in  many  cuiarters  deplorable,  is  nowhere  so  great 
as  in  many  doss-houses  and  other  asiles  de  nuit 
still  existing  in  the  older  quarters  of  Paris. 

Rowton  Houses. — Fortunately,  the  solution  of 
this  problem  in  England  has  been  largely  assisted 
by  philanthropy  and  private  effort,  and  the  name 
of  Lord  Rowton  will  ever  be  honourably  associated 
and  remembered  in  connection  with  one  of  the 
most  important  social  movements  of  the  present 
generation.  The  various  Rowton  Houses  — large 
model  lodging-houses  erected  in  different  parts  of 
London — are  too  well  known  to  need  more  than  a 
passing  reference  here.  In  them  have  been  combined 
the  advantages  of  co-operation  on  a large  scale,  and 
some  considerable  measure  of  the  comfort  of  a modern 
club.  Cleanliness,  air,  light,  and  economy  have  taken 
the  place  of  squalor,  filth,  and  waste.  The  cost  for  each 
individual  is  only  a trifle  more  than  is  paid  in  the 
lowest  city  lodging-house,  and  the  gain  to  physical — to 
say  nothing  of  moral — welfare  is  invaluable.  More- 
over, commercially  these  lodging-houses  are  a 
success.  (Fig.s.  12  and  13.) 

They,  therefore,  have  an  assured  future,  and 
already  nn  '''  similar  estab- 
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* Dr.  Kerr  Chalmers,  Practitioner,  June,  1898. 
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inarried  life  among  the  masses — a development  we 
may  yet  hope  to  see — they  will  at  least  prevent 


From  Photo,  by  Harry  B.  Measure.‘i,  Ksy.,  architect  of  the  building. 


Fig.  13. — Two  Cubicles,  in  Rowtou  House,  Hammersmith  Road,  W. 

in  the  future  the  erection  of  narrow,  pestilent  doss- 
houses,  so  long  a disgrace  to  London,  and  which 
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still  remain  hotbeds  for  all  forms  of  microbic  disease 
in  nearly  every  other  capital  in  Europe.  Onr  illus- 
tration is  taken  from  the  Hammcr.smith  Road 
establishment.  It  remains  to  be  .stated  that  in  this 
admirably  planned  building  each  cubicle  has  one  bed 
and  a window  of  its  own. 

The  Airing  of  Cities. — The  great  value  of  parks, 
gardens,  and  open  spaces  must  be  remembered  in  all 
cities.  Municipal  authorities  are  gradually  waking 
up  to  the  importance  of  giving  “lungs”  to  our  huge 
towns,  and  in  the  future  it  is  to  be  hoped  that  less 
crowding  and  the  abolition  of  narrow  streets  will  be 
insisted  on.  Further  than  this  the  ]ieople,  especially 
the  delicate  among  th'em,  should  be  more  freely 
encouraged  to  use  what  public  spaces  we  have.  The 
gardens  and  parks  already  in  existence  might  well  be 
more  liberall}'  provided  with  comfortable  and  pro- 
tected seats. 
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CHAPTER  VII. 

TREATMENT  OF  TUBERCULOSIS. 

Spontauuous  Healing  of  Tubercular  Foci— Caseation  v.  Sclerosis— Open- 
Air  Treatment— Tuberculosis  an  Indoor  Disease— Evidence  from  the 
Animal  Kingdom — Absence  of  Catarrh  in  Open  Air — The  Action  of 
Pure  Ah  on  the  Consumptive— The  Toxic  Qualities  of  Eespired  Air 
—Observations  of  Paul  Bert,  Brown-Sequard,  D’Arsonval,  and 
Others — The  Toxic  Respiratory  Impurity  an  Effete  Animal  Product 
on  which,  when  re-absorbed  into  the  Tissues,  the  Vegetable 
Tubercle  Bacillus  Eloui-ishes — Wind,  Rain,  and  Fog — Ventilation 
and  Draughts— Temperature  of  Rooms — Ocean  Voyages  a Lottery — 
The  Stuffy  Cabin— High  Phthisis  Rate  in  French  Navy  and  English 
Traiiiing  Ships— High  Altitudes— Dry  Climates — Veld  Life — Kim- 
berley Sanatorium — Sanatoria  for  the  Treatment  of  Consumption — 
Gorbei-sdorf — Folkenstein— Nordrach,  and  the  Nordrach  liegimc — 
The  Grabowsee — Portable  Huts — British  Sanatoria— Results  at 
Different  Sanatoria — In  Gennany — In  Great  Britain — Requirements 
of  a Sanatorium — London  Open-Air  Sanatorium — Principles  of 
Treatment  in  a Sanatorium — Daily  Routine— Walking  Exercise — 
Febrile  Cases — Pocket  Spittoons — Open  Air  Treatment  in  Private 
House — Cases  of  Tuberculosis  in  General  and  Special  Hospitals — 
Treatment  of  Special  Symptoms : Fever,  Hsemoptysis,  Pain  in 
Tubercular  Meningitis — Sweating — Cough  — Dyspepsia  — Diarrhcea 
— Specific  Treatment — Tuberculin,  T.  O.  and  T.  R. — Surgical 
Treatment. 

In  discussing-  the  treatment  of  various  forms  of  tuber- 
culosis, the  first  thing  to  be  borne  in  mind  and 
considered  is  the  spontaneous  healing  of  many 
tubercular  lesions  which  careful  post-mortem  and 
pathological  mvestigation  has  clearly  demonstrated 
to  occur.  The  veiy  fact  that  these  cases  of  spon- 
taneous healing  do  occur,  sometimes  in  cases  where 
the  presence  of  tuberculosis  had  not  even  been 
suspected,  is  sufficient  evidence  that  conditions  may 
arise  or  be  induced  within  the  host,  or  patient  suffer- 
ing from  tuberculosis,  which  will  check  the  course  of, 
and  in  some  cases  entirely  eliminate,  the  disease. 
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Laennec  was  one  of  the  first  to  maintain  the 
curability  of  phthisis.  Koch  in  his  famous  essay 
refers  to  it,  and  specially  cites  cases  where  tubercular 
foci  which  had  reached  a fair  size  have  subsequently 
contracted,  cicatrised,  and  healed  up.  Yibert  pub- 
lished in  Paris  recently  statistics  showing  that  out  of 
131  autopsies  made  at  the  Morgue  on  persons  who 
had  met  with  violent  deaths,  1 7 had  healed  tubercular 
lesions.  Loomis  gives  an  account  of  763  autopsies 
made  in  New  York  on  subjects  who  had  died  from 
affections  other  than  pulmonary  tuberculosis,  in  which 
71  had  healed  tubercular  lesions.  Other  similar 
statistics  have  been  published.*  Evidence  that  spon- 
tiineous  cure  does  occur  is,  therefore,  abundant,  and 
what  the  physician  has  to  determine  is  what  are  the 
conditions  and  line  of  treatment  which  go  to  establish 
that  state  in  the  host  which  is  fatal  to  the  tubercle 
bacillu.s.  As  O.sler  says:  “In  all  tubercles  two  pro- 
cesses go  on,  the  one  caseation,  destructive  and 
dangerous,  and  the  other  sclerosis,  conservative  and 
healing.  The  ultimate  result  in  a given  case  depends 
upon  the  capabilities  of  the  body  to  restrict  and  limit 
the  growth  of  the  bacilli.” 

To  produce  and  strengthen  these  capabilities  must 
be  the  aim  of  curative  treatment.  Some  writers 
divide  treatment  of  tuberculosis  into  general  hygienic 
measures,  specific  treatment,  and  treatment  of  symp- 
toms; but  the  term  hygienic  measures  is  so  vague, 
and  the  lines  of  rational  treatment  indicated  are  to 
my  mind  so  clear  and  definite,  that  I have  adopted  in 
preference  a more  distinctive  title,  and  shall  consider 
treatment  under  the  three  headings — 

Open- A ir  Treatment — most  valuable  of  all. 
Treatment  of  Special  Symptom^. 

* At  the  Annual  Meeting  of  the  Brit.  Jled.  Assoc,  at  Portsmouth 
in  1899,  Prof.  Clifford  Allbult  gave  statistics  of  post-mortem  results  at 
Leipzig,  where  the  proportion  of  old  tubercular  lesions  was  higher  still. 
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Specific  Treatment — which  will  include  a brief 
review  of  the  researches  as  to  tuberculin  and  serum, 
but  which  is  not  at  present  of  practical  use. 

OPEN-AIR  TREATMENT. 

The  princif)les  which  this  mode  of  treatment 
recognises  as  of  paramount  importance  are  not  en- 
tirely expressed  in  the  descriptive  term  chosen,  but 
the  term  at  least  has  this  advantage  over  “general 
measures,”  “ hygiene,  ” or  any  other  that  can  well  be 
used.  It  conveys  in  an  unmistakable  manner  what  is 
the  vital  and  absolutely  essential  condition  required, 
without  which  everything  else  is  as  naught.  For  the 
cure,  as  well  as  for  the  prevention,  of  tuberculosis,  first 
and  foremost,  transcending  all  other  measures,  as  the 
sky  transcends  the  loftiest  habitation,  comes  pure  air. 
Accompanying  this,  and  in  a large  measure  the  result 
of  this,  are  abundant  feeding  (rendered  possible  by  the 
robust  appetite  which  fresh  air  engenders)  and  repose, 
that  plentiful,  untroubled  sleep  and  rest  which  the 
natural  and  simple  animal  life  procures.  It  is  the 
tissues  of  the  animal  man  on  which  the  tubercle 
bacillus  preys  and  flourishes  ; it  is  the  animal  man 
which  must  be  fortified  against  it.  Departure  from 
the  natural  animal  life  to  the  artificial  indoor  life  of 
civilisation  renders  the  introduction  and  establish- 
ment of  tuberculosis  a possible  disaster.  Return  to 
the  animal  life  best  combats  the  eflects  of  this 
disaster  should  it  occur. 

Before  considering  in  its  full  application  and 
detail  all  that  this  mode  of  treatment  entails  in  the 
form  of  practical  measures — measures  which,  to  be 
efl'ective  and  thorough,  require  that  minute  and  care- 
ful instructions  should  be  given  to  the  consumptive 
and  be  acted  on  by  him — it  will  be  well  to  review  such 
facts  as  have  already  been  collected  in  relation  to  the 
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etiology  of  tuberculosis  in  animals  and  man,  which 
unmistakably  point  to  the  necessity  of  this  treat- 
ment, if  the  cure  of  a tuberculous  condition  suffi- 
ciently advanced  to  be  clinically  recognisable  is  to 
be  obtained.  Among  the  lower  animals  tuberculosis, 
as  far  as  is  known,  is  a rare  thing  under  natural  con- 
ditions. Thus  Nocard*  states  that  although  both 
rabbits  and  guinea-pigs  are  excellent  re-agents  for  the 
disease,  and  take  it  quickly  and  violently  when  in- 
oculated, tuberculosis  is  very  rarely  found  among 
them  in  a state  of  nature.  What  is  of  oven  more 
interest  from  the  curative  jioint  of  view  is  a series  of 
experiments  performed  by  Trudeau  in  America  show- 
ing that  rabbits  inoculated  with  tuberculosis  confined 
in  a damp,  dark  place  rapidly  succumb,  while  others 
turned  out  to  run  wild  recover  or  develop  only  slight 
lesions.  Nocard  also  states  that  monkeys,  giraffes, 
antelopes,  llamas,  gazelles,  etc.,  in  zoological  gardens 
are  decimated  by  the  disease  ; and  in  regard  to  the 
incidence  of  the  disease  among  animals  in  the  Zoo- 
logical (xardens  in  London,  Sir  Samuel  Wilksf  gave 
a remarkable  illustration  of  the  effect  of  open  air. 
He  said  that  the  idea  used  to  be  to  keep  up  a high 
temperature  in  the  houses  of  certain  animals  from 
the  tropics.  “Now  they  let  these  animals  go  out 
even  in  winter  into  the  fre.sh  air,  and  the  mortality 
is  considerably  less.” 

Among  cattle,  as  was  shown  by  the  Report  of  the 
Royal  Commissioners  already  referred  to,  it  is  among 
the  closely  confined  milch  cows  that  tuberculosis  is 
jirincipally  found,  whereas  among  the  cows  run  in 
the  open  air  in  Jersey  it  scarcely  exists.  Even  the 
abunuant  feeding  of  the  stalled  ox  is  not  enough  to 
protect  him  from  the  disea.se,  and,  as  a matter  of  fact, 
he  is  far  more  liable  to  it  than  his  fellow  fed  on  a 

* “ The  Animal  Tuberculoses.” 

t Meeting  at  Marlborough  House,  Dec.,  1898. 
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half-starvation  diet  over  some  barren  moorland,  but 
who  is  continuouslv  in  the  open  air.  Among  sheep, 
which  are  practically  never  housed,  tuberculosis  is 
rare. 

From  the  animal  world,  then,  the  evidence  as  to 
the  eftect  of  open  air  in  preventing,  and  also  curing, 
tuberculosis  is  clear. 

Among  mankind,  what  are  the  conditions  which 
principally  determine  the  incidence  of  tuberculosis  ? 
Overcrowding,  and  an  atmosphere  contaminated 
with  respiratory  impurities,  are,  as  has  been  shown, 
those  most  conducive  to  the  successful  establishment 
of  the  disease.  As  a preventive  measure,  the  pro- 
vision of  the  opposite  of  these  conditions  was  dis- 
cussed in  Chapter  V.,  and  the  rationale  of  their 
efficacy  demonstrated. 

With  regard  to  the  tubercle  bacillus  itself  in 
relation  to  open  air,  it  Avas  also  shown  that  the 
conditions  most  favourable  to  its  continued  existence 
and  virulence  outside  the  body  were  darkness,  filth, 
damp  and  foul  air  ; to  its  destruction,  light — pre- 
ferably sunshine— and  pure  air. 

From  this  revioAV  of  facts  with  reference  to  tuber- 
culosis, established  by  careful  bacteriological  research 
and  statistical  compilation,  it  is  perfectly  obvious 
that  the  open-air  treatment  of  tuberculosis,  and  all 
that  it  implies,  is  no  mere  empiricism.  It  is  neither 
the  passing  nostrum  of  a fashionable  physician 
nor  one  of  a number  of  stock  prescriptions  in  use 
at  some  public  hospital.  It  is  a recognition  of  certain 
truths  in  relation  to  the  intimate  pathology  of  the 
disease,  and  a practical  expression  in  curative 
medicine  of  that  recognition. 

This  form  of  treatment  is  generally  associated 
Avith,  and  is  most  beneficial  in,  cases  of  pulmonary 
tuberculosis,  especially  those  in  the  earlier  stages, 
but  it  is  also  undoubtedly  of  value  in  other  forms 
r. 
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of  the  disease,  and  may  be  undergone  with  the 
greatest  advantage  by  scrofulous  chddren.  Of  the 
singular  effect  which  open  air  has  upon  the  ordinary 
cold,  or  catarrh,  I have  myself  had  a striking  ex- 
perience. Several  years  ago  it  was  my  duty  to 
proceed  at  short  notice  with  a column  of  mounted 
troops  sent  to  the  relief  of  forces  engaged  on  the 
Kaffir  frontier — a forced  march  of  several  hundred 
miles.  I had  at  the  time  a particularly  aggi’avating 
catarrh,  and  remarked  as  we  started  to  a veteran 
campaigner  that  I was  afraid  sleeping  in  the  veld 
Avould  not  improve  it.  He  laughed,  and  replied 
that  sleeping  out  of  doors  a man  never  caught  cold, 
and  further,  that  he  immediately  lost  any  cold  he 
might  have,  provided,  he  added,  that  the  head  was 
always  kept  warm.  A woollen  nightcap  was  part 
of  our  kit.  In  twenty-four  hours  a cold  which  ha<l 
woiTicd  me  for  a fortnight,  and  which  under  ordinary 
circumstances  would  have  remained  with  me  for  at 
least  another  fortnight,  had  totally  disappeared. 
Months  of  camp  and  waggon  life  in  the  open  air 
have  convinced  me  that  my  veteran  friend’s  state- 
ment about  catarrh  is  absolutely  true.  My  own 
experience  in  this  respect  is  entirely  borne  out  by 
that  at  different  open-air  sanatoria.  Under  ordinary 
circumstances,  and  with  frequency  in  general  hospitals, 
the  consumptive  is  troubled  with  attacks  of  catarrh. 
At  open-air  sanatoria  these  attacks  very  seldom 
occur. 

The  Action  of  Pure  Air  on  the  Consumptive.— 
The  beneffeial  and  curative  effect  on  the  phthisical 
patient  of  this  mode  of  treatment  is  now  widely 
recognised,  and  the  statistics  from  different  open-air 
sanatoria  which  we  shall  have  to  consider  abundantly 
testify  to  it.  What,  then,  is  more  precisely  the  action 
which  [Hire  air  has  ? It  is  true  it  is  largely  destruc- 
tive to  the  life  of  the  tubercle  bacillus  outside  the 


14.— High  Veld,  at  the  foot  of  Maluti  Mountaius,  Basutolaud,  South  Africa.— Winter. 
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body,  but  can  it  be  held  to  have  any  direct  action 
on  the  tubercle  bacillus  when  once  buried  within 
the  tissues  of  the  host  ? It  is  difficult  to  see  how  it 
could  act  dire  ^ aware  of 


that  it  does.  By  helping  to  destroy  all  tubercle 
bacilli  with  which  the  consumptive  may  be  brought 
in  contact  outside  the  body,  whether  lodged  there 
from  his  own  sputum  or  from  any  other  source, 
the  ri.sk  of  being  invaded  with  fresh  doses  of  virulent 
organisms  is  diminished  by  the  pure  air  surrounding 
him,  but  on  the  bacilli  actually  within  the  tissues 
the  action  is  indirect  through  the  tissues  themselves. 
The  action  is  on  the  soil  containing  the  seed,  not 
directly  on  the  seed  itself,  when  once  that  seed  is 
sown.  But  what  is  the  action  of  pure  air  on  that  soil  ? 
In  what  way  specttically  are  the  tissues  affected  ? 
At  one  time  it  was  suppo.sed  that  the  diminution 
of  o.xygen  and  the  increase  of  carbonic  acid  in  an 
atmospliere  vitiated  by  respiration  were  the  elements 
most  noxious  in  that  atmosphere  to  the  person 
' ■ ■'  of  recent  investi- 


that  explanation.  As  stated  above,  the  action  of  pure 
air  is  directly  on  the  tissues,  and  through  them  in- 
directly upon  the  microbe.  Pure  air  cannot  destroy 
the  microDo  buried  in  the  tissues,  but  it  can  so 
intensity  and  invigorate  the  cellular  elements  of 
tho.se  tissues  as  to  enable  them  to  do  so,  and  this 
it  does  not  merely  by  its  o.xygen  or  by  its  compara- 
tive freedom  from  carbonic  acid,  but  by  virtue 
of  its  freedom  from  the  organic  impurities  which 
the  respired  air  contains,  those  impurities  thrown 
off'  among  other  effete  or  waste  products  of  combus- 
tion within  the  body  through  the  channel  of  the 
expired  breath.  Provide  the  cells  of  the  tissues  with 
pure  air,  a normal  requirement,  and  the  fungus,  the 
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tubercle  bacillus,  is  either  checked  or  destroyed  in 
its  growth  upon  them.  But,  on  the  other  hand,  as 
jnanure,  an  effete  animal  product,  put  into  land  causes 
the  vegetable  seed  sown  in  it  to  Hourish,  so  do  these 
respiratory  organic  impurities  (another  form  of 
manure)  or  effete  animal  product,  re-inhaled  into 
the  lungs  and  re-absorbed  by  the  tissues,  cause  the 
vegetable  fungus  tubercle  bacillus  to  flourish.  Some- 
one has  described  breathed  air,  which  is  saturated 
Avith  respiratory  impurity,  as  containing  air  sewage. 
The  term  exactly  describes  the  condition,  and  this 
scAvage  constantly  bathing  the  soil  or  tissues  of  the 
consumptive  causes  the  vegetable  tubercle  bacillus  to 
groAv  and  thrive  in  them.  Cut  off'  the  supply — or, 
in  other  Avords,  subject  the  patient  to  open-air  treat- 
ment— and  the  bacillus  is  starved  and  checked  in  its 
groAvth. 

This  is  scientific  fact  and  not  mere  metaphor. 
Thus,  Baremberg,*  a French  physician,  and  him- 
self a sufferer  from  phthisis,  cured  by  open  - air 
treatment,  has  been  at  considerable  pains  in  his 
interesting  little  book  to  explain  the  true  character 
of  the  noxious  qualities  in  respired  air.  He  says  the 
confined  air  of  closed  chambers  is  unhealthy,  and  it 
is  desirable  to  knoAv  Avhy  it  is  injurious  to  the  sick 
and  especially  to  the  phthisical.  Is  it,  as  Avas  so  long 
supposed,  because  it  contains  too  little  oxygen  ? 
Leblanc  shoAved  that  the  air  of  a lecture-room 
containing  1,000  cubic  metres  of  air  and  1,000 
persons  had  only  lost  during  an  hour  10  per  cent, 
of  oxygen.  On  the  other  hand,  Paul  Bert  has  shoAvn 
that  respirable  air  can  lose  Avithout  inconveniencing 
persons  breathing  it  15  per  cent,  of  oxygen  ; thus 
the  ill  effect  upon  the  phthisical  subject  of  confined 
air  is  not  due  to  the  diminution  of  this  gas.  This 
observation  of  Paul  Bert  has  recently  received  striking 
“ rniiteiiient  dc  Li  Phtisic  Piilinonaire.” 
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continuation  in  the  experiments  of  Mosso  * an  Italian 
physiologist,  made  Avith  rarefied  air  at  high  altitudes. 
The  next  point  for  consideration  is  Avhether  the 
accumulation  of  carbonic  acid  exhaled  from  the  lungs 
during  respiration  has  the  noxious  influence  observed. 
The  researches  of  Reiset  have  shown  that  the  external 
air  contains  about  0-3  per  1,000  of  carbonic  acid. 
Oertel  has  found  0‘S  per  1,000  of  this  gas  in  a brewery, 
and  also  in  a lecture-hall. 

Rut  as  Pettenkofer  has  been  able  to  breathe 
Avithout  any  ill  effect,  for  an  hour,  an  atmosphere 
containing  10  per  thousand  of  carbonic  acid,  and  as 
BroAvn-Sequard  and  d’Arsonval  have  breathed  Avithout 
being  “ incommoded  ” mixed  gases  containing  20 
])arts  of  carbonic  acid  to  60  parts  of  air,  it  is  certain 
that  the  ill  effect  of  bad  air  on  the  phthisical  subject 
is  not  due  to  the  accumulation  of  carbonic  acid  gas. 
Gavarret  first  contributed  to  the  solution  of  this 
])roblem.  He  placed  animals  under  a bell  glass, 
and  although  he  replaced  the  oxygen  as  soon  tvs 
it  Avas  absorbed,  and  caused  the  carbonic  acid 
to  be  absorbed  as  soon  as  it  Avas  ])roduced,  the 
animals  died.  Hammond,  of  Noav  York,  in  re- 
peating this  experiment,  shoAA’ed  that  air  ren- 
dered unbreathable  in  this  manner,  Avhen  forced 
through  a solution  of  permanganate  of  pota.sh,  dis- 
coloured it,  because  it  contained  a large  quantity  of 
organic  matter.  Several  German  physiologists  also 
saAv  that  this  asphyxiating  air  contains  a notable 
quantity  of  organic  substances. 

BroAvn-Sequard  and  d’Arsonval  at  length  Avent  far 
to  shoAv  that  the  toxic  qualities  of  confined  respired 
air  are  due  to  the  expired  vapour  containing  organic 
matter.  They  collected  in  a refrigerating  apparatus 
the  vapours  contained  in  air  expired  by  a man,  and 
they  injected  the  liquid  thus  collected  under  the  skin 
* “ Life  at  High  Altitudes.” 
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ol  rabbits  and  guinea-pigs.  Both  rabbits  and  guinea- 
pigs  succumbed  to  these  injections.  These  experi- 
ments show  that  the  lung  exhales  vapours  charged 
with  poison.  The  assimilation  of  food  and  the 
constant  changes  in  the  tissues  till  the  body  with 
toxic  substances.  These  are  eliminated  in  the  faeces, 
the  urine,  the  sweat,  and  pulmonary  exhalations.  AVe 
do  not  reabsorb  the  poisons  eliminated  by  the  kidneys 
or  the  skin.  “ Why,”  asks  Daremberg,  “ should  we 
reabsorb  poisons  exhaled  from  the  pulmonary  surface 
by  breathing  an  air  already  breathed  ? ” I have 
already  referred  to  the  effete  respiratory  products 
which  breathed  air  contains  as  furnishing  jnaterial 
for  the  nourishment  and  growth  of  the  vegetable 
bacillus  within  the  tissues.  There  is  another  noxious 
quality  of  impure  air.  It  is  in  impure  air  that  the 
septic  micrococci  are  most  abundant.  These , are 
carried  into  the  lungs  and  add  their  effects  to  those 
of  the  tubercular  process. 

No  further  evidence  as  to  the  scientific  basis  for 
the  open-air  treatment  need  be  adduced,  and  I 
cannot  do  better  than  preface  the  direct  consideration 
of  this  treatment  by  quoting  the  eloquent  testimony 
of  Dai’emberg,  derived  from  his  own  personal  ex- 
perience. 

“ No  one,”  he  writes,  “ knows  the  happiness  of  the 
consumptive  who  quits  his  tainted  chamber  to  live 
au  grand  air  if  he  has  not  himself  experienced  the 
benefits  of  this  change.  In  1876,  after  having  passed 
several  months  between  the  four  walls  of  a small 
room  in  Paris,  I arrived  on  the  French  Mediterranean 
coast,  and,  after  the  advice  of  Henri  Bennet,  I 
stretched  myself  out  all  day  in  the  sun,  at  night  I lay 
with  my  window  open.  ...  As  Voltaire  says,  ‘ The 
hope  of  recovery  is  already  half  a recovery.’  Soon 
my  powers  revived  : I could  walk,  make  small  excur- 
sions, find  pleasure  in  existence.  I discovered  that 
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the  sun  of  my  life  had  not  yet  set.  I saw  it  rise  each 
morning  with  delight,  and  eacli  day  linger  too  short 
a time  to  allow  me  to  enjoy  to  the  full  the  pure  air, 
the  bright  light,  the  blue  sea,  the  heavens,  the  earth 
— everything.  It  is  good  to  feel  oneself  reborn.” 

“This  life  in  pure  air,  night  and  day,  stimulates 
the  appetite,  improves  the  digestion,  suppresses  the 
fits  of  coughing,  facilitates  expectoration  and  the 
respiratory  movements,  invites  calm  sleep.  And 
when  the  consumptive  has  an  access  of  evening 
temperature,  that  access  passes  almost  unperceived 
by  him.  . . . Generally  both  fever  ana  sweats 
gra(  1 ua lly  d isappea r.” 

It  is  now  necessary  to  consider  what  is  embraced 
by  the  open-air  treatment.  The  first  object  being  the 
purest  air  obtainable,  it  is  obvious  that  the  more  the 
patient  can  live  in  the  open  air  the  better,  and  accord- 
ingly the  consumptive  should  so  regulate  his  life  as 
to  spend  it  almost  entirely  out  of  doors,  and  when 
indoors  in  rooms  with  windows  widely  open.  Rest 
being  a neces.sary  adjunct  to  pure  air,  many  of  the 
hours  spent  out  of  doors  must  necessarily  be  spent  in 
a sitting  or  recumbent  position,  the  latter  being  by 
far  the  best.  The  chair  of  all  others  most  suitable 
for  this  purpose  is  the  long  deck  chair,  half  chair 
half  coucli,  so  fiimiliar  to  all  ocean  travellers.  The 
chair  should  be  placed  so  as  to  be  sheltered  from 
strong  wind,  or  excessive  heat  from  the  sun.  Mere 
cold  in  the  sense  of  a low  degree  of  temperature,  pro- 
vided the  patient  be  kept  warm  with  rugs  and  foot- 
warmers,  has  no  deleterious  effect,  and  this  treatment 
is  carried  out  with  the  most  satisfactory  results  both 
at  JJavos  in  Switzerland  and  in  Russia.  The  con- 
tinuous fresh  air  soon  induces  appetite  and  sleep, 
essential  factors  in  the  cure. 

Further  details  of  routine  daily  life  under  this 
method  of  treatment  are  considered  (]>.  105),  and 
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the  regulation  of  febrile  cases  and  other  complications 
discussed. 

Wind,  Rain,  Fog,  and  Open  Air. — To  open-air 
life,  wind,  rain,  and  fog  are  frequently  incidental. 
The  consumptive  can  soon  be  taught  to  brave  them 
all.  In  doing  this,  however,  reason  should  be 
exercised,  and  Avhile  the  patient  learns  to  abandon 
chest  protectors  and  other  swaddling  clothes  in 
which  he  was  wont  to  be  clad,  and  ceases  to  fly  at 
the  least  sign  of  damp  ground  or  a shower  of  rain, 
he  must  not  go  to  the  other  extreme  and  become  a 
reckless  fanatic,  such  as  some  popular  writers  would 
apparently  have  him.  A varied  life,  at  high  altitudes, 
on  the  sea  coast,  and  at  sea ; and  six  months  spent 
entirely  in  the  open  air  or  occasionally  only  under 
canvas,  have  led  me  to  certain  conclusions  with  refer- 
ence to  the  open-air  life  and  its  effect  under  different 
conditions  of  weather,  both  upon  the  healthy  and  the 
sick.  ^Vith  the  consumptive  first  introduced  to  the 
open-air  life,  as  Avith  the  amateur  traveller  or  cam- 
paigner, there  is  apt  to  be  a certain  confusion  of 
mind  between  “ open  air  ” and  “ exposure.”  The  two 
things  are  quite  distinct,  and  the  necessity  of  being 
explicit  on  certain  practical  points  has  been  im- 
pressed upon  me  both  as  a cam|3aigner  and  a 
IDliysician.  Thus,  clothing  should  be  light,  but 
sufficiently  Avarm,  preferably  of  Avoollen  fabric,  both 
in  underclothing  and  dress.  And  the  individual 
resting  in  the  open  air,  Avhether  he  be  a soldier 
Avho  bivouacs  under  the  canopy  of  heaven,  or  the 
consumptive  Avho  reposes  in  a Liege-halle,  or  before 
a Avidel}^  open  AvindoAv,  requires  some  sort  of  a pro- 
tection on  his  head,  unless  the  Aveather  be  tropical. 

Wind.— It  must  be  borne  in  mind  that  Avind 
has  a more  cooling  effect  on  the  body  than  a 
still  atmosphere  30'’  or  40°  loAV'er  in  temperature. 
The  mistral  of  the  Riviera,  the  trade  winds,  the 
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gales  of  the  “roaring  forties,”  the  toruientmg  half- 
gale  of  the  high  veld  in  South  Africa,  and  the  rough 
breezes  on  our  own  hills  often  occur  with  a registrably 
fairly  high  temperature,  but  any  patient  sitting, 
driving,  or  even  walking  slowly  in  such  a wind  must 
have  clothing  of  sufficient  warmth.  For  the  patient 
resting  out  of  doors,  shelter  from  strong  wind  is 
essential.  To  provide  an  artificial  shelter  out  of 
doors,  where  a natural  one  is  not  forthcoming,  in- 
numerable contrivances  have  been  devised.  The 
(ferman  Liege-halle,  the  summer-house,  the  small 
marquee  or  garden  tent,  canvas  screens,  glass 
screens,  all  may  serve  and  all  be  used  according  to 
varying  local  and  other  conditions,  .so  long  as  they 
protect  the  patient  while  resting  from  Avind,  ex- 
cessive he^it,  or  rain,  and  at  the  same  time  enable 
him  to  breathe  abundant  pure  air.  (Figs.  17,  18,  20, 
and  22  to  30.) 

Rain  need  not  alarm  the  consumptive  undergoing 
open-air  treatment,  nor  Avill  it  always  be  necessary 
to  give  up  the  usual  Avalk;  still,  experience  has  led 
me  to  recognise  that  exposure  to  Avet  combined 
with  cold  is  a menace  to  health,  and  I have  seen 
hardy  colonial  troopers  prostrated  Avith  dysentery  as 
a result  of  it.  As  an  indifference  to  A\’et  clothes  is 
sometimes  urged,  someAvhat  recklessly,  by  amateur 
Avriters  upon  the  consumptive  undergoing  open-air 
treatment,  the  folloAA-ing  are  practical  instructions 
on  this  subject  which  I am  in  the  habit  of  giving. 
As  a patient  becomes  gradually  accustomed  to  the 
out-of-door  life,  and  is  able  to  take  short  excursions, 
he  need  not  desist  becau.se  of  a shoAver  of  rain,  but 
the  light  overcoat  and  the  umbrella  should  not  be 
despised,  and  the  patient  must  see  that  he  does  not 
get  cold  as  Avell  as  Avet.  Damp  clothes  Avhile  a man 
IS  Avalking,  or  riding,  or  roAving,  or  taking  any  form  of 
exercise  which  serves  to  keep  him  Avarm,  do  no  harm  ; 


Fig.  15. — Up  Country  Towu,  South  Africa 
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if  on  sitting  down  wet  in  cold  weather  he  covers 
himself  with  rug  or  ulster,  the  chances  are  he  may 
remain  for  an  hour  or  so,  and  still  take  no  harm. 
Ihit  if  wet  through  in,  say,  an  ordinary  tweed  suit,  he 
sits  down  uncovered  in  an  open  vehicle,  a cold 
railway  carriage,  a Liege-halle,  or  anywhere  else,  until 
he  is  thoroughly  chdled,  he  will  not  by  so  doing 
improve  his  pidmonary  condition,  and  he  w'ill  run  a 
considerable  risk  of  other  complications  arising.  On 
this  point  the  traditions  of  the  English  hunting-tield 
and  the  Scotch  moor  are  perfectly  sound.  A man 
may  hunt  all  day  in  the  rain  without  an  overcoat, 
provided  the  coat  he  <loes  wear,  combined  with  the 
exercise  he  gets,  arc  sutHcient  to  keep  him  fairly 
warm.  A man  may  crawl  about  in  morass  or  burn 
all  day  deer-stalking  on  a wet  mountain-side,  evciy 
stitch  he  wears  may  be  sodden,  but  if  after  the  day’s 
sport  is  over  he  either  walks,  or  rides  a Highland 
])ony  home,  he  will  be  none  the  worse  for  it,  and  a 
dry  rub  or  a bath  and  a change  are  all  he  require.s. 
Hut  if  the  unwary  sportsman,  wet,  weary,  and  warm, 
decide  to  drive  home  some  ten  or  twelve  miles  in  an 
open  vehicle,  with  neither  rug  nor  ulster,  on  a chill 
October  evening,  he  incurs  risk. 

Two  cases  illustrating  this  came  under  my  notice 
recently;  in  one,  a drive  of  this  sort  brought  on  an 
attiick  of  pleurisy,  in  the  other  an  attack  of  rheu- 
matism. 

'File  amateur  writer  on  the  “ Open  Air  Treatment  ” 
is  like  the  amateur  traveller  described  by  Young- 
husband,  he  is  characterised  by  a “ passion  tor 
unnecessary  hardship.” 

Fog  is  not  an  insuperable  objection,  but  is  an 
undesirable  quality  in  an  atmosphere  for  the  phthisical, 
although  fog  is  better  than  respiratory  impurity.  A 
moist  atmosphere  has  the  effect  of  diminishing  the 
quantity  of  vapour  exhaled  in  the  breath,  and  so 
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cliecks  the  removal  of  the  orffanie  iinjDurities  contained 
in  that  vapour  which  are  eliminated  from  the  blood 
by  the  process  of  respiration.  In  diy  air  the  breath 
vapour  with  its  organic  impurities  is  freely  e.xhaled 
from  the  lung,  and  this  largely  accounts  for  the 
invigorating  effect  of  a dry  atmosphere.  The  languor 
so  pronounced  in  low  coast  districts  Avithin  the 
tropics  is  due  to  a checking  of  the  evaporation  froin 
botli  lungs  and  skin,  and  a consequent  accumulation 
within  the  body  of  those  effete  products  Avhich  are 
eliminated  in  a norinal  atmosphere  by  evaporation. 
For  these  reasons,  in  choosing  a site  for  a sanatorium, 
or  other  dwelling  for  a consumptive  patient,  a spot 
should  be  selected  Avhich  is  as  much  above  any  local 
fog  that  may  arise  as  possible.  At  the  same  tiTiie, 
fog  does  occur  at  many  of  the  German  sanatoria,  and 
need  Tiot  deter  patients  from  taking  their  usual 
e.xercise  unless  exceptionally  thick. 

Ventilation  and  Draughts. — The  open-air  life 
soon  teaches  a patient  to  regard  draughts  as  a 
bogey  of  b}'gone  days ; at  the  same  time,  the  regu- 
lation of  air  supply  in  a patient’s  room  requires  so 
arranging  as  to  avoid  actual  strong  draught  as 
much  as  j^ossible.  It  is  one  thing  to  sit  under  a 
hedge,  or  protected  by  a deck  shelter  on  the 
Aveather  side  on  board  ship,  it  is  another  to  have  a 
narrow,  cold  draught  bloAving  directly  on  to  a patient 
in  a room.  Both  conditions  provide  pure  air,  the  one 
Avith  comfort  and  advantage,  the  other  Avith  discomfort 
and  possible  disadvantage.  A little  skill  ami  thought 
in  arranging  the  air  supply  for  a room  generally 
avoid  this.  Thus  in  Avinter  there  is  no  more  effectual 
Avay  of  thoroughly  airing  a room  than  that  originally 
recommended  by  Florence  Nightingale  for  the  sick 
chamber,  a bright  fire  and  an  open  AvindoAv.  A free 
draught  is  established  from  Avindow  to  hroplace,  and 
the  patient,  either  in  bed  or  on  a couch,  must  be 
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placed  out  of  the  line  of  that  draught.  By  draught  1 
do  not  mean  the  merest  suspicion  of  fresh  air  in  a 
room,  which  is  the  interpretation  attached  to  the 
term  by  many  people,  who  place  sandbags  to  every 
crevice.  For  the  atmosphere  to  remain  pure,  free 
movement  of  currents  of  air  in  a room  is  essential, 
and  in  all  cold  weather  the  consumptive,  either 
reclining  or  sleeping  in  such  a room,  with  windows 
well  open,  Avill  require  both  warm  clothing  and  a cap 
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to  protect  the  head.  The  soldier  in  a bivouac  who 
sleeps  in  the  open  air  wears  a warm  nightcap,  the 
consumptive  who  freely  admits  a winter’s  atmosphere 
to  lii.s  bedroom  equally  requires  one. 

If  there  be  no  tire  in  a room  and  the  outside 
atmosphere  is  still,  the  windows  of  the  patient  .should 
be  widely  opened  night  and  day.  If  wind  blows 
directly  into  a room,  a closing  of  one  window,  and 
opening  of  another,  or  the  partial  closing  of  a window, 
manipulation  of  a screen,  removal  of  the  bed,  or  half 
a dozen  little  resources  which  a skilled  doctor  or 
nurse  can  devise,  or  a patient  himself  arrange,  may 
be  used,  so  as  to  avoid  a direct  strong  draught. 


WEATHER  OF  NOREBAOH. 


175 


On  the  control  of  air  admitted  into  the  patient’s 
room,  and  other  practical  details,  I recently,  while  on 
a visit  to  the  famous  little  Nordrach  sanatorium  in 
the  Black  Forest,  had  the  advantage  of  an  interview 
Avith  Dr.  W alther,  the  resident  physician  there.  He 
said  that  if  he  found  himself  called  upon  to  interfere 
at  all  Avith  the  AvindoAvs  in  his  patients’  rooms,  it  Avas 
generally  to  induce  them  to  close,  or  partially  close,  a 
AvindoAV  in  exceptionally  boisterous  Aveather.  The 
patient  once  thoroughly  acquainted  Avith  the  open- 
air  life  becomes  an  enthusiast  and  occasionally  re- 
quires a little  restraint.  During  cold  Avinter  months 
tW  room  of  a patient  may  require  artificially  heating; 
in  this  case  the  temperature  should  not  be  raised 
above  45°  to  50°  F.,  as  the  contrast  Avith  the  outer  air 
is  too  great.  The  extent  to  AA'hich  free  admission 
of  the  outer  air  to  a room  loAvers  the  temperature 
is  much  less  than  is  generally  supposed,  unless  an 
actual  strong  current  of  outer  air  is  passed  through 
the  chamber.  Bennet,  Avriting  of  freely  ventilated 
bedrooms  in  the  Riviera,  says  that  betAveen  the  tem- 
perature of  a room  hermetically  sealed  and  one 
ventilated  the  difference  is  only  one  of  2°  or  3”. 
On  a cold  Avinter’s  night  in  England  the  Avater 
may  freeze  in  the  Avater-jug  of  the  stuffiest  bedroom ; 
the  temperature  of  that  same  bedroom  Avith  a AvindoAv 
partly  onen  Avould  not  be  more  than  a few  degrees 
loAver.  Thus  Berthenson  says  that  in  the  Hos^pital 
of  the  Croix  Rouge,  at  St.  Petersburg,  Avhen  the 
outside  temperature  is  20°  beloAv  zero,  the  tem- 
perature of  the  rooms  being  17°  above  zero,  a free 
system  of  ventilation  only  loAvered  the  temperature 
1°  in  four  hours. 

To  confuse  heat  Avith  foul  air  and  cold  Avith  fresh 
air  are  popular  errors.  A chamber  may  be  fetid 
beloAv  freezing  point  and  contain  perfectly  pure  air 
at  a temperature  of  90°  F. 
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Ocean  Voyages,  high  altitudes,  and  dry  climates 
have  all  been  eulogised  in  turn  as  remedies  for 
phthisis.  I have  had  phthisical  patients  under  m}’’ 
care  and  observation  for  considerable  periods  of  time 
under  all  these  conditions,  and  the  conclusion  T liave 


J'liuto:  A.  K.  Coe,  Koriiuh. 

Fi<;.  IV. — UiM>n-Aii'  Shelter,  with  Movahle  •ila.s.s  Paiiil?.  — ^luiiilesley 

Sanatorium. 


come  to  is  that  the  benefit  derived  in  every  case  is 
chiefly  dependent  on  the  extent  to  which  the  patient 
is  continuously  kept  in  pure  air.  Thus  a “sea 
voyage  ” is  often  ordered  for  the  consumptive,  not 
infret[uently  by  physicians  who  have  never  made  an 
ocean  voyage  themselves,  and  the  discomfort  of  it 
often  aggravates  rather  than  relieves  the  disease.  A 
deck  cabin,  the  ports  of  which  can  always  be  open 
during  a fine-weather  voyage,  on  a ship  wliieh  is  not 


CA  BIX  ^“1  CCOMAfODA  TI  ON.  J ‘ ‘ 

too  crowded,  offers  to  an  intelligent  consumptive 
patient  admirable  conditions.  But  these  conditions 
are  seldom  all  fultilled,  and  the  very  opposite  not  in- 
freciuently  obtain.  One  case  I had  which  luiiiished 
me  with  an  object  lesson  I shall  never  forget.  On  a 
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Fig.  18. — Shelter  for  exposed  spot,  with  glass  doors  on  all  sides. — 
Muudesley  Sanatorium. 


voyage  from  South  Africa,  while  in  the  tropics  on  a 
Cape  mail  steamer,  I was  asked  to  see  a consumptive 
passenger  in  consultation  with  the  ship’s  surgeon. 
A stiff  trade  wind  was  blowing,  and  all  the  iiorts  of 
the  lower  cabins  on  the  weather  side  had  to  be 
closed.  Ill  one  of  these  cabins  far  aft,  in  immediate 
proximity  to  the  screw,  I found  the  patient.  The 
ship  was  rolling  violently  and  the  vibrations  of  the 
screw  were  felt  with  painful  intensity.  The  port 
M 
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(window)  was  cai-efully  screwed  up,  the  cabin  Avas 
close  and  hot.  The  patient  was  completing  his 
voyage.  Me  was  in  ext ir min,  and,  even  if  it  had  been 
})racticable,  it  would  have  been  useless  at  that  stage 
to  move  him  on  to  the  wind-swept  deck  by  day  only 
to  be  carried  back  in  a heavy  sea  to  the  cal)in  for  the 
night.  The  ship  was  full,  no  other  cabin  was  avail- 
able. He  died  m the  course  of  a few  days  and  was 
buried  at  sea,  twenty-four  hours  Ijefore  the  ship 
reached  Plymouth. 

A “ sea  A oyage  ” is  an  empt}'  Avhich  may 

mean  anything.  A yacht  given  up  to  t,he  comfort  of 
a consumptive  owner  makes  an  excellent  floating 
sanatorium,  but  no  ordinary  mail  steamer  carrying 
her  complement  of  passengers  can  compete  for  a 
moment  with  the  sanatoria  now  available  on  land. 
Among  sailors  I have  seen  numerous  cases  of  phthisis, 
and  two  French  naval  surgeons  have  specially  called 
attention  to  the  number  of  deaths  From  phthisis 
among  sailors  in  the  French  navy.  The  fact  is,  a 
man  may  obtain  a comparatively  pure  atmosphere  in 
the  heart  of  a city  if  he  opens  his  windoAvs;  he  may 
])oison  himself  Avith  foul  air,  as  T have  found  from 
actual  experience,  in  a hut  on  the  High  Alps  or  a 
study  ship’s  cabin  in  Mid- Atlantic.  But  further  than 
that,  the  risk  from  an  old  pattern  Avooden  ship,  Avith 
ill-ventilated  cabins,  is  not  confined  merely  to  foul 
air.  These  same  cabins,  often  dark,  as  Avell  as  ill- 
ventilated,  Oder  conditions  Avhich  have  been  shoAvn  to 
be  most  ])oAverfid  in  helping  to  presence  the  virulence 
of  tubercle  bacilli  outside  the  host. 

Mitchell  Bruce  has  called  special  attention  to  the. 
high  phthisis  rate  obtaining  among  boys  on  board  our 
old  training  ships,  some  of  A\diich  are  Avooden  hulks, 
ancient  in  structure  and  deficient  both  in  air  and 
light.  It  is  under  such  conditions  as  these  that 
phthisis  is  most  readily  communicated.  Can  there 
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be  any  reasonable  doubt  that  it  is  so  conniiuiiicated 
in  the  old  wooden  training  ships  ? 

High  altitudes  and  dry  climates  also  depend 
greatly  in  their  value  to  the  consumptive  on  local 
conditions  and  individual  habit  of  life.  Pure  air 
first  and  everything  else  afterwards.  At  the  same 
time,  I believe  both  altitude  and  dryness  of  atmos- 
phere have  much  more  claim  to  consideration  as 
desirable  conditions  for  the  phthisical  subject  than 
the  vague  lottery  described  as  a “sea  voyage.” 
Having  lived  for  several  years  at  altitudes  of  from 
4,000  to  6,000  feet,  in  a subtropical  climate  in 
South  Africa,  the  stimulating  and  invigorating 
effect  of  the  mountain  air,  though  no  cooler  than 
that  of  the  coast,  has  distinctly  impressed  me  in  its 
effect  both  on  the  healthy  and  on  the  consumptive. 
Many  consumptives,  after  a month  or  two  on  the 
coast  in  South  Africa,  where  the  air  is  often  heavy 
with  moisture,  on  finding  they  are  no  better,  migrate 
up-country  into  a higher  and  dryer  atmosphere,  and 
immediately  begin  to  improve.  Of  this,  numerous 
instances  have  come  under  my  notice,  although  the 
open  air  life  on  the  coast  and  up-country  had  been 
folloAved  to  the  same  extent  in  both  cases.  I am 
convinced  that  the  hot,  heavily  moisture-laden 
atmosphere  of  low  districts  in  the  tropics  and  sul)- 
tropics  is  extremely  bad  for  consumptives,  quite  as 
bad,  if  not  worse  than  the  fogs  of  our  own  country,  as 
at  high  temperatures  much  more  moisture  is  suspended 
in  the  air.  The  rationale  of  the  ill-effects  of  the  fog 
upon  the  consumptive  was  discussed  (p.  173),  and  what 
was  then  said  is  equally  true  of  tropical  atmospheres 
saturated  with  moisture,  although  the  temperature 
may  prevent  the  formation  of  actual  fog.  It  must 
be  borne  in  mind,  as  a point  of  practical  importance, 
that  a clear  atmosphere  at  a temperature  of  90°  F. 
may  contain  more  moisture  than  a .foggy  one  at 
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40"  F.  To  the  cousiimptive  in  South  Africa  my  advice 
has  always  been  to  live  on  the  high  interior  plateaux, 
])ixTerably  on  a farm  or  in  tents^and  Avaggons.  The 
climate  of  South  Africa  I have  discussed  elsewhere  * 
At  Kimberley,  the  centre  of  the  Diamond  Fields,  a 
sanatorium  has  been  opened  on  the  lines  of  a “ first- 
class  hotel,  intended  as  a health  resort  for  ladies  and 
gentlemen  seeking  pure  air  as  a means  of  recovering 
from  incipient  maladies  of  the  chest  and  throat. 
There  are  no  resident  or  othcial  medical  attendants 
or  nurses,  and  it  is  not  intended  for  the  recej)tion  of 
cases  of  advanced  disease.”  (Figs.  l.j,  and  14.) 

S.AX.VrORIA  FOR  THE  TKE.VI.MEXT  OF  COX.SU.MPTIOX.- 

Climates  of  every  varh.ty  have  at  one  time  and 
another  been  recommended  for  consumption.  High 
altitudes  and  the  sea  board;  warm  climates  and  cold 
ones  ; the  ocean  and  the  desert ; the  Equator  and  the 
J’oles.  'I'he  underlying  truth  is  at  length  being 
recognised.  The  chief  virtue  of  these  different  resorts 
is  tlic  open  air  life.  It  is  true  the  open  air  in 
( lermany  and  England  may  not,  owing  to  the  uncer- 
tainties of  climate,  be  as  agreeable  as  that  of  Davos, 
the  lliviera,  or  Egypt.  But  it  has  this  advantage — it 
is  obtainable  b}-  (Jennan  and  English  consumptives 
in  their  own  countries,  and  experience  has  now  shoAvn 
that  results  quite  equalling  those  of  various  vaunted 
southern  resorts  arc  obtainable  in  sanatoria  in  Ger- 
many and  England.  In  a sanatorium  specially 
established  and  conducted  for  the  treatment  of 
consumptives,  it  is  obviously  possible  to  combine 
all  the  desirable  conditions,.  Avith  an  elimination  of 
undesirable  conditions,  in  the  open  air  method  of 

* “ The  Climute  of  South  Africa,”  PraclUioner,  June,  189P.  Also 
‘•The  Geoj^raphv  an-1  Climate  of  South  Africa,”  Jlcd.  Jour/i., 

Doe.  2nd,  1899  ' 
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treatmeiit.  And  this  more  than  compensates  for  the 
problematical  superiority  of  climates  foreign  to  either 
ot  these  countries.  The  lottery  of  the  sea  voyage 
already  described  is  only  equalled  by  the  uncertainty 
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Fig.  19. — This  shows  the  house  which  contains  the  Kitchen  and  the 
OflRce  and  Post  Office,  and  is  also  a Public  House  On  the  right 
is  the  Drawing  Eoom. — Part  of  Nordrach  Sanatorium,  in  the 
Black  Forest. 


as  to  accommodation  and  food  obtainable  in  some 
foreign  health  resorts,  e.g.  South  Africa  and  Egypt. 

A visit  to  Nordrach,  Ealkenstein,  and  other 
sanatoria,  as  well  as  the  results  obtained  at  these 
institutions,  and  an  intimate  experience  of  the  un- 
certain conditions  Avhich  surround  consumptives  on 
a sea  voyage  or  in  various  distant  health  resorts, 
have  eonvinced  mo  that  the  ideal  and  best  form 
of  open  air  treatment  is  to  bo  obtained  in  a Avell- 
cond noted  sanatorium.  Another  argument  has  been 
not  unfairly  urged  in  favour  of  the  open  air  treat- 
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inent  in  the  country  in  which  a patient  has  subse- 
quently to  live.  It  is  highly  desirable  that  after 
arrest  or  cure  has  been  established  in  a case  of 
phthisis  the  patient  should  not  iininediatel}'  go  off 
to  a less  clement  climate.  IMany  instances  of  this 
sort  have  come  under  my  notice  in  the  care  of 
consumptives  who  have  derived  considerable  advan- 
tage from  the  sunshine  and  up-country  out-of-door 
life  in  South  Africa,  but  who  have  broken  down 
again  on  having  to  face  an  English  winter.  The 
man  who  has  braved  wind  and  weather  in  an  English 
or  German  sanatorium  will  more  readily  stay  out- 
of-doors  and  open  his  windows  when  he  gets  back 
to  every-day  life  at  home,  than  one  who  has  just 
returned  from  the  Mediterranean  or  the  Cape. 

Before  considering  the  life  of  the  consumptive 
in  a modern  sanatorium,  it  will  be  of  interest  to  turn 
to  the  other  side  of  the  picture  for  a moment,  and 
consider  the  surroundings  of  a patient  treated  in  his 
own  chamber  on  the  old  lines. 

Michel  Peter*  has  described  the  scene  in  terse 
and  decided  language. 

He  says : — 

“ I know  nothinj?  more  liideou.sly  fetid  than  the  bed- 
cliainbor  of  a rich  consumptive.  Jt  i.s  a spot  carefully 
(Micloscd,  wlierc  both  air  and  liope  are  alike  forbidden  to 
enter;  there  are  sandliaps  to  doors,  sandbags  to  windows; 
tliick  curtains  envelope  the  bed,  where  the  unfortunate 
consumptive  swelters  in  persjiiration  and  an  atmo.sphere 
twenty  times  resiured,  twenty  times  already  contaminated 
by  contact  with  his  own  diseased  lungs.” 

To  remedy  the  evils  and  inevitably  fatal  results 
of  such  conditions  as  these,  accompanied  though  they 
be  with  the  most  regular  doses  of  the  drug  latest 
in  favour,  the  modem  sauatorium  has  come  into 
existence. 

* “ Le^-ons  de  Clinique  Medicalc." 
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The  sanatoria  best  known  to-day  are  those  already 
many  }’ears  in  existence  in  Germany.  Of  these, 
the  first  was  that  of  Gdi'hersdorf  in  Silesia.  This 
was  founded  in  1854  by  Brehmer,  who  may  be  said 
to  have  originated  this  method  of  treatment.  At 


Fig.  20. — Interior  of  the  Liege-halle  at  the  Falkenstein  Sanatorium. 


an  altitude  of  1,700  feet,  Gorbersdorf  has  some  of 
the  advantages  of  mountain  air.  Dr.  Achtermann, 
the  present  superintendent,  keeps  febrile  patients  at 
rest  in  summerhouses,  balconies,  or  a bedroom  with 
widely  open  windows.  The  non-febrile  are  encour- 
aged to  take  exercise.  Two  hundred  patients  are 
accommodated,  and  the  charges  are  from  £8  to  £4 
a week. 

Falkenstein,  in  the  magnificent  Taunus  countiy, 
near  Frankfort,  is  more  modern  and  luxurious,  and 
more  widely  known  to  English  patients.  The  climate 
here  is  not  at  all  unlike  our  own,  and  both  rain  and 
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mist  are  common.  It  stands  about  1,300  feet  above 
sea  level  on  the  southern  slope  of  a wooded  hill. 
Dr.  Hess  is  now  medical  superintendent,  and  the 
name  of  Dr.  Dottweiler,  the  consulting  physician,  has 
long  been  a.ssociatod  with  the  open  air  treatment. 
He  ha.s  ( ed  rest  in  the  recumbent 


maintains  that  the  best  way  to  reconcile  patients  to 
the  open  air  life  is  to  introduce  them  to  it  lying 
down.  The  regular  charges  here  are  from  £3  to  £5 
a week,  but  .e.xtras  such  as  stimulants,  rubbing,  and 
baths  are  also  charged  for.  On  visiting  Falkenstein 
I was  much  impressed  with  the  beauty  of  the  scenery 
and  the  luxurious  appointments  of  the  sanatorium, 
but  the  interior  arrangements  of  the  building,  which 
was  erected  in  187(1,  are  perhaps  not  quite  .so  well 
adapted  to  the  free  admission  of  the  outer  air  as 
are  the  sanatoria  on  the  cottage  or  pavilion  .system. 
In  fact,  it  is  almost  impossible  to  make  a large 
massive  building,  with  central  corridors  and  other 
structural  arrangements  incidental  to  large  buildings 
of  this  description,  as  freel}’^  accessible  to  the  open 
air  as  are  a colony  of  smaller  buildings  similar 
to  those  in  the  Adirondacks  in  America  or  at 
Nordrach. 

Nordrach  is  placed  at  the  head  of  a romantic 
mountain  valley  in  the  Black  Forest.  The'  slopes 
on  either  side  of  the  .valley  are  covered  with  pine 
and  beech,  and  around  the  colony  itself  is  a wide 
amphitheatre  of  wooded  hills,  only  open  directly 
to  the  south-west.  The  institution  consists  of  a 
colony  of  small  buildings  and  cottages,  with  a 
separate  dining-hall.  The  five  buildings  u.sed  are 
constructed  chiefly  of  wood,  and  are  simply  but 
comfortably  equipped  and  furnished.  No  liege-hallen 
are  provided,  but  a few  huts  and  rustic  seats  are 
placed  in  the  grounds,  and  hammocks  are  strung  by 
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tho  patients  themselves  in  the  Forest.  The  climate 
is  much  like  that  of  England,  and  both  rain  and  mist 
are  common.  A great  feature  of  the  treatment  here 
is  the  personality  of  the  medical  superintendent, 
Or.  Walther,  who  combines  deep  conviction  and  great 
natural  force  of  character  with  an  enthusiasm  which 
inspires  and  cheers  everyone  of  his  patients.  The 
largest  of  the  buildings  consists  of  a row  of  bedrooms 
on  ground  and  upper  floor,  all  facing  south,  with  a 
Avide  passage  at  the  back  of  each^  row.  The  freest 
ventilation  is  thus  obtained  by  windows,  which  in 
the  bedroom  have  a fanlight  above  them  going  up 
to  the  ceiling.  On  the  open  air  question  there  is  no 
compromise.  The  windows  of  the  bedrooms  are  Avidely 
and  continuously  open,  except  in  A^ery  cold  Av^eather, 
Avhen  they  are  closed  for  an  hour  before  the  patient 
gets  up,  ,so  that  he  may  have  a comfortable  atmo- 
sphere to  dress  in.  In  the  same  Avay  they  are  closed 
for  an  hour  before  he  enters  to  go  to  bed,  and  opened 
again  Avhen  once  the  patient  is  in  bed.  The  dining- 
room is  closed  for  an  hour  before  a meal,  the  AvindoAvs 
being  throAvn  open  as  soon  as  the  patients  enter.  By 
this  plan  no  AvmdoAvs  are  kept  closed  Avhile  a room 
is  occupied,  although  slight  modifications  as  to 
closing  this  or  that  sash  or  fanlight  are  made  to 
prevent  excessiA^e  draught  or  discomfort.  As  a 
matter  of  fact.  Dr.  Walther  assured  me  he  not  in- 
frequently had  to  close,  or  partially  close,  a AvindoAV, 
the  patients  themselves  throAving  everything  Avide 
open  under  all  conditions.  On  the  question  of  rain 
and  Avet  I have  already  recorded  my  OA\m  experiences. 
Dr.  \Valther  has  on  this  subject  no  fixed  rules,  but 
advises  patients  Avell  enough  to  Avalk  about  not  to 
be  frightened  by  a shoAver,  and  to  protect  themselA^es 
or  not  by  a coat  as  they  find  most  comfortable.  This 
seems  rational  and  physiologically  sound.  Discomfort 
of  at  all  a pronounced  character  is  one  of  nature’s 
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danger  signals,  and  to  get  chilled  when  wet  is  to 
endure  discomfort. 

A man  is  not,  therefore,  compelled  by  a sort  of 
Spartan  vegimp,  as  one  might  suppose  from  certain 
published  descriptions  of  the  Nonlrach  treatment,  to 
remain  all  day  with  sodden  boots  and  clothes  on. 
He  is  encouraged  not  to  fear  wind  or  weather  any 
more  than  docs  the  British  sportsman,  but  he  is  not 
compulsorily  converted  into  a sort  of  amphibian. 
At  the  same  time,  moderate  exercise,  fresh  air,  and 
plenty  of  food  soon  engender  a degree  of  vitality 
which  enables  the  patient  to  dispense  with  many  of 
the  swaddling  clothes  too  often  inflicted  upon  the 
consumptive.  Food  is  regulated  on  the  same  lines, 
'riie  patient  is  encouraged  to  eat  freely  and  fully. 
Three  meals  a day  are  provided  and  nothing  is 
allowed  between  meals,  which  are  taken  at  long  in- 
tervals. The  restful  open  air  life  soon  develops  a keen 
appetite,  and  the  patient’s  weight  steadil}^  increases. 

With  air  and  food  arc  combined  rest,  and  Dr. 
Walther,  who  has  no  liege-hallc,  makes  his  patients 
rest  quietly  in  their  rooms  on  a couch  for  an  hour 
before  dinner  and  supper.  Rest  like  this  alone 
and  undisturbed  is,  in  Dr.  Walther’s  opinion,  more 
valuable  than  rest  taken  in  a liege-hallo,  and  for 
practical  purposes  the  bedroom  with  open  windows 
IS  a liege-halle.  ’Phe  bedrooms  are  lined  with 
smoothly  planed  pine  boards,  rubbed  and  polished 
with  linseed  oil.  These  offer  a smooth  surface  and  are 
easily  kept  clean.  The  furniture  is  plain  pedished  deal 
or  ash,  with  no  other  special  features.  There  are  no 
hangings  in  the  bedrooms,  which  have  linoleum  or 
plain  board  on  the  floors.  The  couches  are  uphol- 
stered and  comfortable.  Each  room  is  provided  with 
a shower  and  two  fitted  basins,  with  hot  and  cold 
water  laid  on.  The  one  basin  is  used  entirely  for 
teeth  cleaning,  the  other  for  washing.  In  addition  to 
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the  ordinary  French  casement  window  there  is  a 
glass  fanlight  going  up  to  the  ceiling. 

Some  public  health  official  once  expressed  to 
Dr.  Walther  his  misgiving  as  to  the  cubic  contents  of 
one  of  the  bedrooms  which  ho  had  just  measured. 
Dr.  Walther,  turning  to  the  large  and  widely  open 
window,  and  j^ointing  to  the  sky,  limited  only  by  a 


Fig.  41. — lied  Cross  Diicker  Huts. — Urabowsee  Siinatoriinii. 


distant  fringe  of  pines,  said,  “ Ah,  you  have  forgotten 
something,  you  have  not  measured  that.”  A principle 
on  which  Walther  strongly  insists  is,  that  the 
sanatorium  treatment  should  be  largely  educational, 
and  he  said  one  of  his  chief  objects  was  “ to  teach 
what  can  be  practised  hereafter.” 

Red  Gross  Sanatorium  on  the  Grahowsee. — One 
sanatorium  which  I visited  in  Germany  was  of  a 
different  class  to  any  of  the  foregoing.  It  was 
founded  by  the  Red  Cross  Society,  and  is  intended 
for  a poorer  class  of  patients.  It  is  situated  on  the 
Grabowsee,  near  Orienbad,  about  twenty  miles  from 
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Berlin.  It  is  situated  on  sandy  soil  among  pine  trees 
on  the  shores  of  the  Grabow  Lake,  and  is  at  no  great 
height  above  sea  level.  The  institution  consists  of  a 
combination  of  ])ermanent  Iniilding  and  movable 
war  huts,  known  as  Diickcr  huts.  The  otheial 
report  says,  the  “ Diicker  huts  are  quite  suitable  for 
housing  purposes  in  the  winter,  and  arc  preferred  by 


Fip.  ‘22. — Di'icker  Hut  used  as  a liege-lialle.  — (irabowseo  Sanatorium. 


many  jtatienis.”  The  average  cost  per  patient  is 
about  ds.  a day,  and  the  patients  contribute  towards 
their  support  according  to  their  ability.  The}'  are 
encouraged  to  work  in  a garden  or  elsewhere,  but 
this  is  voluntary,  and  at  first  they  arc  not  allowed  to 
do  anything  but  lie  in  the  shelters,  until  they  are 
sufficiently  recovered  to  have  gentle  c.xerciscs  pre- 
scribed for  them.  The  clothing  and  bedding  are 
disinfected  every  week  in  the  steam  disinfector, 
which  is  large  enough  to  admit  the  whole  bed.  Each 
patient  has,  therefore,  two  changes  of  bedding  and 
clothing.  Here,  as  in  all  other  German  sanatoria. 
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the  use  ol  the  pocket  spittoon  is  strictly  entorced, 
'which  clearly  snows  that  the  working  classes  are 
quite  capable  of  being  taught  its  necessity.  Any 
indiscriminate  expectoration  about  the  premises  or 
grounds  is  followed  by  dismissal  ol  the  patient. 

British  Sanatoria — There  are  now  in  Great  Britain 
several  well-established  small  sanatoria  for  consump- 
tives, and  others  arc  in  course  of  erection.  The 
Victoria  Hospital  for  Consumption,  near  Edinburgh, 
is  one  of  the  oldest  and  best  known.  It  was  founded 
in  18!)4,  has  tiftecn  beds,  and  has  since  its  foundation 
entirely  adopted  the  open  air  treatment.  The 
physician  to  this  sanatorium.  Dr.  R.  ^y.  Philip, 
published  some  results  recentl}'*  which  are  ex- 
tremely encouraging  and  of  great  interest.  It  in 
the  climate  of  the  east  coast  of  Scotland  such 
excellent  results  may  be  obtained,  there  is  little 
reason  to  doubt  that  sanatoria  in  other  parts  of 
England  will  be  successful.  Thus  Dr.  Philip  writes  : 
“ On  many  days,  when  the  comfortable  robust  citizen 
preferred  to  warm  himself  before  a good  roaring 
lire,  my  patients  were  reclining  or  walking  out  of 
doors  with  satisfactory  results.”  Dr.  Philip  has 
thoroughly  convinced  himself  of  the  feasibility  of 
the  open  air  treatment  during  the  least  clement 
periods  of  our  year,  and  publishes  a table  showing 
the  number  of  hours,  varying  approximately  from 
live  to  nine,  spent  outside  by  his  consumptive 
patients  during  the  months  of  February,  March,  and 
April  of  1899.  He  states  that  while  the  open  air 
treatment  has  never  in  his  experience  produced 
untoward  consequences  in  the  slightest  degree,  it 
has,  on  the  other  hand,  produced  positive  results  of 
the  most  satisfactory  and  far-reaching  character. 

In  Norfolk,  Dr.  Burton  Fanning,  who  has  written 
a good  deal  on  the  subject,  has  obtained  excellent 

" I'racl  it  toiler,  July,  1899. 
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results,  and  now  has  a private  sanatorium.  Dr.  Jane 
Walker  has  also  treated  consumptive  cases  success- 
hilly  on  the  open  air  methods  in  Norfolk  for  some 
years  past. 

At  Nordrach-upon-iMendip  a sanatorium  has  been 
estal)lished  for  a year  under  Drs.  Thurnam  and 
Gwynn.  They  have  followed  closely  the  methods  in 
vogue  at  Nordrach  in  the  Black  Forest,  and  are 
now  obtaining  marked  improvement  in  the  majority 
of  cases  under  their  care.  In  addition  to  the  fore- 
going, several  other  sanatoria  are  being  started,  but 
unfortunately  they  are  for  the  most  part  limited  in 
accommodation  and  high  in  their  charges.  The 
London  Open  Air  Sanatorium  has  recently  acquired 
a beautiful  site  near  Ascot  on  sandy,  soil  among 
pine  trees,  with  a southern  aspect,  and  fair  ele- 
vation. When  completed  it  will  accommodate 
sixty-two  patients,  and  the  charges  will  in  the 
case  of  some  of  the  patients  be  lower  than  those 
usually  made.  One  of  the  difficulties  to  be  con- 
tendecl  with  in  England  is  the  obtaining  of 
suitable  sites  at  a price  which  is  not  prohibitive. 
Dr.  Thurnam  states  that  he  spent  two  years  in 
inspecting  and  rejecting  sites  liefore  selecting  Nord- 
racIi-unon-Mendiix  and  I was  en  for  over 


six  months  in  seeking  through  the  counties  a 

suitable  site  for  the  London  Open  Air  Sanatorium. 
In  course  of  time  it  is  to  be  hoped  that  sanatoria 
will  bo  started  in  the  vicinity  of  all  our  large  towns, 
for  i)oor  as  well  as  i-ich. 


Results  obtained  at  Different  Sanatoria. — In 
Germany  a large  number  of  statistics  have  already 
been  published  by  some  of  the  long-established 
sanatoria.  Unfortunately  there  is  no  uniform  system 
of  recording  either  the  nature  of  the  cases  or  the 
results  obtained,  so  that  it  is  sometimes  difficult  to 
institute  comparisons  between  the  results  of  different 
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saiiatoriu,  I)ut,  broadly,  the  results  are  euiiiieiitly 

satisfactory.  _ . . 

Weight  is  greatly  increased  in  the  large  majority 
of  cases,  the  local  lesions  improved  or  cured,  and 
the  general  condition  markedly  better  after  a resi- 
dence of  a few  months.  Dr.  Walters*  has  compiled 
a number  of  statistics  from  various  German  sources 
and  published  others  in  his  recent  work. 

Thus  he  says  that  at  the  Kehburg  Sanatorium 
297  consumptive  patients  were  treated  from  June  1st, 
1893,  to  the  end  of  1896.  Of  these  on  entry  71 
were  slightly  affected,  97  moderately  affected,  129 
seriously  affected.  The  results  were : — 

Better.  Unchanged.  Worse. 
Genl.  Conditions  253  = 85’2  p.c.  20  = 6’7  p.c.  24  =r  1‘2  p.c. 
Local  Conditions  63  = 2C2  p.c.  194=  65'3  p.c.  40  = 13'5  p.c. 

Of  the  more  serious  cases  75.2  per  cent,  increased 
in  weight,  and  of  the  slighter  cases  81.8  per  cent. 

The  statistics  for  eleven  years,  published  by 
Manasset,  of  the  Brehmer  Sanatorium  at  Gorbersdorf, 
deal  with  5,032  patients  from  1876  to  1886  inclusive. 
All  stages  of  the  disease  were  received,  and  the 
results  are  significant  and  instructive. 


Stage  of 
Disease. 

No. 

Ciived. 

Nearly  Cured. 

Total  Improved. 

I. 

1,390  = 27'6  p.c. 

387  = 27-8  p.c. 

4.30  = 31  p.c. 

817  = 58  8 p.c. 

ir. 

2,22.5  =:44'2  p.c. 

152=  6-8  p.c. 

325  = 14-6  p.c. 

477  = 21-4  p.c. 

III. 

l,517  = 28-2  p.c. 

12=  0-8  p.c. 

33=  2-3  p.c. 

45=  3-1  p.c. 

5,032 

551  = 11  p.c. 

788  = 15-6  p.c. 

1,339  = 26-6  p.c. 

* “ Sanatoria  for  Consumptives.” 

f “ Die  Heilung  der  Lungentub.  dureh  diatetiscb  hygienische 
Behandl.  in  Austalten  und  Kurorten.”  Berlin,  1891. 
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The  extreme  importance  of  beginning  to  treat  cases 
in  the  hrst  stage  of  consumption  is  here  apparent. 
In  these  5,000  odd  consumptives  the  prospects  of 
improvement  in  cases  in  the  first  stage  to  those  in 
the  third  were  as  58'8  to  8T.  The  moral  is  obvious. 
The  consumptive,  the  moment  his  disease  is  diag- 
nosed, should  shape  his  life  accordingly.  He  has 
no  time  to  lose.  The  sword  of  Damocles  is  sus- 
pended over  him  until  a cure  is  obtained.  Numerous 
other  statistics,  some  better  and  some  worse,  arc 
quoted.  It  is  probable  that  Dr.  Walther’s  returns 
from  Nordrach,  if  he  ever  publishes  them,  will  be 
among  the  best,  if  not  the  best,  yet  obtained.  'With 
regard  to  the  permanence  of  the  cures,  special  in- 
(juiries  were  made  in  1890  as  to  the  results  obtained 
b(jth  at  Brchmer  and  Falkenstcin.  In  reference  to 
these  Walters  says  that  of  40  patients  discharged 
as  cured  or  nearly  cured  by  Brehmer  in  1870, 
it  was  found  that  there  were  25  still  in  good 
healtli,  while  one  suffered  from  fibroid  phthisis, 
one  had  died  four  vears  previously  from  phthisis, 
and  13  had  died  1‘rom  unknown  causes.  From 
inquiries  made  by  Dettweiler  at  Falkenstcin  in  1880, 
he  found  that  72  out  of  99  patients  who  had  left 
iis  cured  were  living  from  three  to  nine  years  after 
in  perfect  health,  in  15  cases  there  had  been  relaj:)sc, 
although  12  out  of  the  15  eventually  recovered. 

Thus  it  is  clear  that  the  good  results  of  treat- 
ment are  permanent  in  a large  proportion  of  cases. 
From  these  results  it  is  interesting  to  turn  to  the 
few  returns  as  yet  made  from  British  sanatoria. 
Dr.  Philips’  testimony  as  to  the  re.sults  obtained  near 
Edinburgh  has  already  been  quoted. 

Dr.  Thurnam*  publishes  a list  of  24  cases  under 
treatment  at  Nordrach-upon-Mendip,  of  which  eight 
have  already  left  cured  or  improved,  and  of  the 
* Praciilioiier,  July,  1899. 


venifiiuing'  cases  still  under  treatment  in  the  sana- 
torium nearly  all  have  considerably  increased  in 
weight  and  improved  in  general  condition.  I)r. 
Burton  Fanning  published  a record  ol  24  cases  in 
1898,*  in  which  he  expresses  the  total  results  as 
follows : — 

“ Number  of  cases,  24 ; cured,  2 ; relatively  cured,  4 ; 


Fig.  23.— Liege-halle  in  Dr.  ’Weicker’s  Kriinkenheim  in  Giirbersdoi-f. 

improved,  12 ; only  temporarily  improved,  6.  The  average 
duration  of  the  patient’s  stay  in  the  home  was  three  and  a 
half  months ; the  longest  time  any  patient  was  allowed  to 
remain  was  fourteen  months.  The  average  gain  in  weight 
made  by  the  patients  during  their  treatment  at  Cromer  was 
8^  lb. ; the  maximum  gain  was  22  lb.,  which  one  patient  added 
to  Ills  weight  in  six  months.” 

The  prospects  for  the  sanatorium  treatment  in 
England  may  be  said,  in  view  of  such  results  as 
these,  to  be  probably  quite  as  good  as  in  Germany. 

Taken  all  round,  sanatoria  consumptives  show 
returns  equal  to,  if  not  better  than,  the  health  resorts 


* Lancet,  March,  1898. 
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of  high  altitudes,  such  as  Davos.  Of  cases  taken  in 
all  stages  the  results  far  surpass  those  obtained  in 
general  or  chest  hospitals,  while  of  those  taken  in  the 
first  stage  from  50  per  cent,  to  75  per  cent,  are  either 
cured  or  improved. 

Requirements  of  a Sanatorium.  — The  object 
of  the  sanatorium  for  consumptives  being  to  ofter, 
in  its  best  and  most  convenient  form,  that  open 
air  treatment  wdiich  has  already  been  considered, 
it  is  now  necessary  to  state  more  definitely  the 
requirements  of  such  a sanatorium,  and  the  practice 
to  be  observed  in  the  every-day  life  of  the  patients 
in  them.  As  will  be  gathered  from  the  brief  ac- 
counts given  of  ditferent  sanatoria,  the  practice 
varies  in  some  points  with  the  views  of  the  resident 
physicians  and  in  others  with  modifications  required 
by  local  conditions.  A sanatorium  should,  if  possible, 
be  placed  on  the  south  side  of  a hill,  at  a sufficient 
height  above  sea  level  to  obtain  a bracing  air,  with 
woods  in  its  near  vicinity,  and  some  acres  of  ground 
belonging  to  it  for  the  arrangement  of  lie^e-hallen, 
summerhouses,  graduated  walks,  etc.  The  soil 
should  bo  sandy  or  on  rock,  and  thoroughly  dry,  with 
a slope  to  ensure  free  drainage.  While  a climate  as 
dry  as  is  obtainable  should  be  sought  in  selecting  a 
sanatorium,  the  conclusion  which  results  obtained  in 
consumptive  cases  in  South  Africa,  in  the  Riviera,  on 
ocean  voyages,  in  Germany  and  elsewhere  point  to  is 
unmistakaWe.  There  is  no  climate  entirely  immune 
to  phthisis,  and  there  is  none  so  bad  as  to  preclude 
the  hope  of  recovery  under  rational  open  air  treat- 
ment. 'Fhc  structure  of  sanatoria  does  not  require 
any  hard  or  fast  rules.  One  of  the  best,  Nordrach, 
consists  of  several  buildings,  some  of  which  have  been 
converted  from  other  purposes.  The  plan  we  are 
following  in  the  sanatorium  about  to  be  erected  by 
the  London  Open  Air  Sanatorium  Board,  after 


LONDON  OPEN  AIR  SANATORIUM.  l!)o 

inspecting  and  considering  numerous  sanatoria 
already  in  existence,  is  that  of  a central  administra- 
tive block  with  dining-  and  sitting-room,  etc.,  and 
separate  blocks  of  bedrooms.  The  bedroom  blocks, 
four  in  number,  are  two  stories  high,  and  on  both 
floors  the  south  front  consists  of  bedrooms  with 


Fig.  24. — Rest  Cure  hi  Summer. —Albertsberg  Sanatorium. 


windows  and  fanlights  to  the  ceilings.  Behind,  on 
each  floor,  runs  a wide  passage  freely  ventilated  by 
windows.  This  plan  is  simple,  and  affords  the  best 
facilities  for  abundance  of  fresh  air.  What  artificial 
heat  may  be  required  in  winter  Avill  be  supplied  with 
hot-water  pipes.  Bathrooms,  douches,  W.C.s,  and 
attendants’  room,  all  open  off  the  passages  on  the 
north  side. 

Principles  of  Treatment  in  a Sanatorium. — 

Dettweiler,  whose  experience  is  unrivalled,  has  said 
that  the  best  way  to  reconcile  a patient  to  the 
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open  air  life  is  to  introduce  him  to  it  lying  down. 
For  this  purpose  a deck  chair  should  be  placed  in  a 
sheltered  spot,  and  the  patient  made  thoroughly 
comfortable  with  plenty  of  cushions,  rugs,  and  suffi- 
ciently warm  clothing.  As  the  patient  gets  gradually 
accustomed  to  the  out-of-door  life,  neither  snow,  rain, 
nor  even  mist  need  necessarily  deter  him  from  resting 
in  this  manner,  provided  he  be  properly  sheltered 
and  covered.  Sunshine  should  be  obtained  wherever 
possible,  and  not  too  hot,  both  out-of-doors  and  in 
the  rooms.  As  the  condition  of  the  consumptive 
improves,  and  will  allow  of  it,  gentle  walking  e.xercise, 
such  as  W^alther  prescribes,  at  about  two  miles  an 
hour,  may  bo  taken,  although  in  all  cases  an  hoiu’’s 
rest  before  dinner  and  supper  should  follow  quietly  in 
the  patient’s  room,  and  even  during  the  walks  the 
))atient  should  rest  freely  if  he  feel  in  the  least 
fatigued.  The  sitting  nosition  for  any  length  of  time 
is  not  a good  one  for  tne  consumptive.  The  circula- 
tion to  the  feet  goes  on  more  readily  and  completely 
when  the  legs  are  stretched  out,  and  the  whole  body  is 
more  easily  kept  warm,  both  naturally  and  artificially, 
with  the  aid  of  wraps,  in  the  recumbent  position. 

At  night  the  bedroom  windows  should  be  freely 
open,  except  in  winter,  for  an  hour  before  the  patient 
goes  to  bed,  and  an  hour  before  he  gets  up  in  the 
morning,  so  that  he  may  have  a mild,  still  atmosphere 
to  dress  and  undress  in.  One  advantage  of  making 
the  patient  rest  in  his  own  room  on  a couch  during 
the  daytime  is  that  he  learns  to  make  a liege-halle 
of  it.  In  cold  weather,  well  wrapped  up,  both  head 
and  foot,  he  lies  on  the  couch  Avith  windows  widely 
open,  and  by  this  experience  he  is  more  readily 
reconciled  to  a widel}'^  opened  window  at  night, 
against  Avhich  he  should  fortify  himself,  if  necessary, 
by  wearing  a warm  night-cap.  On  the  open  air 
question  there  must  be  no  compromise,  if  the  best 
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results  are  to  be  obtained.  The  air  cannot  be  too 
pure;  it  may  at  times  be  unpleasantly  cold,  and 
against  this  disadvantage  clothing  in  its  broadest 
sense  provides  an  ample  remedy.  Woollen  material 
combines  lightness  with  warmth  and  is  most  suitable. 
xVs  to  food,  it  is  only  next  in  importance  to  pure  air, 


Fig.  2o. — Re.st  Cure  in  Wintei’. — Albertsberg  Sanatorium. 


and  Dettweiler  says,  “ Ma  cuisine  c’cst  ma  pharmacie.” 
Appetite  is  one  ot  the  first  results  of  the  open  air 
life,  and  the  good  digestion  which  should  “wait  on 
appetite  rapidly  follows.  The  practice  as  to  number 
of  meals  varies  in  diflerent  sanatoria.  At  Falkenstein 
they  have  five,  at  Nordrach  three.  The  latter  plan  I 
believe  to  bo  the  best,  and  Dr.  Walther  lays  great 
.stress  on  the  patients  taking  no  food  between  meals. 
Ihe  close  supervision  of  each  individual  case  and 
the  modification  of  the  treatment  necessary  in  each 
case  by  the  medical  man  are,  of  course,  e.ssential. 


198 


TUBEBCULOSIS. 


With  regard  to  the  conditions  under  which 
walking  exercise  should  be  taken,  as  well  as  the 
treatment  in  febrile  cases,  a difference  exists  at 
various  sanatoria.  In  some  instances  febrile  cases 
are  confined  to  their  rooms  with  windows  open;  in 
others,  unless  the  evening  temperature  be  over  102^, 
they  are,  and  I think  wisely,  kept  out-of-doors  in  a 
liege-hallc  or  other  shelter,  on  long  chairs,  or  couches. 
Temperature  rather  contra-indicates  exercise,  although 
a small  evening  rise  need  not  "cleter  a patient  from 
taking  a moderate  iimount  in  the  earl}'^  part  of  the 
day.  Daremberg  speaks  of  the  evening  temperature 
in  his  own  case  as  one  of  the  first  things  which  began 
to  pass  unnoticed  b}'  him  wliile  living  an,  grand  air, 
but  he  nevertheless  deprecates  exercise  where  fever 
exists  to  any  c.xtent.  His  remarks  on  exercise  and 
its  relation  to  fever  are  worth  cpioting,  the  more 
especially  as  among  Englishmen  there  is  a slight 
tendency  to  overdo  exercise  when  once  it  is  begun. 
The  open  air  life  of  the  consumptive  should  be 
Spartan  in  its  simplicity,  but  not  in  its  severity. 
Tlius  Daremberi;  savs : “ La  cure  d’air  doit  se  faire  au 
repos.  ]ja  fatigue  et  par  consequent  la  marche 
exageree  .sont  les  grands  ennemis  des  phtisiques.  II 
faut  leur  doser  la  marche  comme  on  leur  dose  les 
medicaments.  Quand  un  tuberculeux  n’a  pas  de 
fievre,  il  pent  fort  l)ien  marcher  une  lieure  le  matin  et 
deux  heures  rapres-midi.  Mais  s’il  a de  la  fievre  le 
soir,  il  devra  faire  la  cure  d’air  au  repos,  sur  sa  chaise 
longue,  depuis  le  dejeuner  jusqu’au  coucher  du  soleil. 
Le  matin  il  pourra  faire  une  promenade  d’une  demi- 
heurc  on  d’une  heure  scion  I’etat  de  ses  forces,  le 
phtisique  doit  toujours  se  reposer  avant  (pi’il  sente  la 
fatigue.  Si,  apres  une  promenade  matinalc,  il  constate 
que  sa  temperature  a ete  plus  forte  dans  I’apres-midi, 
le  lendemain,  il  fera  la  cure  au  repos  pendant  toute  la 
journee.  Je  connais  un  grand  nombre  de  phtisiques 
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qui  a la  suite  d’niie  courte  promenade  faite  pendant 
Tapres-midi,  voient  leur  temperature  monter  de  4 a 5 
dixiemes,  puis  baisser  au  degre  normal  un  quart 
d’lieure  apres  qu’ils  se  sont  etendus.  Chez  une 
phtisique  avancee,  j’ai  vu  la  temperature  monter 
d’un  degre  apres  I’ascension  de  deux  etages.  Le 
phtisique  ne  doit  jamais  marcher  pendant  les  2 ou  3 
heures  qui  precMent  le  moment  de  la  fievre  vesperale.” 

Walther,  at  Nordrach,  insists,  as  a rule,  on  absolute 
rest  when  the  temperature  rises  over  100®.  When  the 
temperature  has  been  not  higher  than  this  for  a week 
a small  amount  of  exercise  is  allowed.  In  South 
Africa,  with  patients  living  a “veldt”  or  up-country 
farm  life,  I have  been  in  the  habit  of  allowing  a small 
degree  of  exercise  in  the  early  part  of  the  day,  in 
spite  of  a slight  evening  rise,  with  good  results  ; but 
I have  always  ordered  such  cases  to  their  rooms 
before  sunset,  as  the  temperature  of  the  atmosphere 
rapidly  changes,  and  there  is  an  increased  danger 
with  a febrile  case  of  getting  chilled. 

One  of  the  precautionary  and  educational  mea- 
sures necessary  to  the  sanatorium  treatment  is  the 
proper  disposal  of  the  sputa  of  the  consumptive. 
Spittoons  should  be  provided  in  the  bedrooms  and 
liege-hallen.  In  addition  to  this,  every  patient  should 
carry  his  own  private  pocket  spittoon  for  use  at 
meal  times  or  when  walking  in  the  grounds  or  else- 
where. The  spittoons  should  contain  a 1 to  20 
solution  of  carbolic  acid,  or  other  disinfectant,  and 
the  eontents  should  be  thrown  in  a drain  or  burnt 
and  spittoons  boiled  every  day.  Any  spitting  in  the 
grounds  or  elsewhere  than  into  a spittoon  must  be 
rigorously  prohibited.  The  vital  importance  of  the 
use  by  the  consumptive,  under  all  conditions,  of  a 
spittoon  has  not  yet  been  sufficiently  appreciated, 
but  if  tuberculosis  is  to  be  exterminated  their 
universal  employment  by  consumptives  is  essential. 
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For  this  reason  stringent  regulations  as  to  their  use 
should  obtain  in  sanatoria,  Avhich  should  be  educa- 
tional as  well  as  curative  establishments.  The 
difterent  kinds  of  pocket  spittoons  are  shown  and 
described  on  page  128.  To  further  minimise  danger 
from  possible  tuberculous  dust,  a danger  which  may  in 
a small  measure  arise,  even  with  the  most  complete 
use  of  spittoons,  from  drops  of  expectorant  material 
involuntarily  ejected  in  coughing,  the  hangings  and 
furniture  of  all  rooms  should  be  as  plain  and  readily 
capable  of  disinfection  as  possible.  Thus  the  bed- 
room may  have  linoleum  on  the  floor  and  painted 
or  polished  wood  walls.  The  risk  from  this  source  is, 
however,  not  extreme,  and  Dr.  Walther  provides  his 
patients  with  a comfortably  upholstered  couch  in 
their  bedrooms. 

***** 

In  brief,  the  principles  of  sanatorium  treatment 
may  be  summarised  as  follows:  Pui’e  and  abundant 
open  air  by  day  and  night,  indoors  and  out.  Such 
good  and  plentiful  food  as  the  simple  open  air 
life  may  enable  a patient  to  digest.  Rest— frec|uent 
and  complete  rest.  A long  night  of  sleep,  an  hour’s 
rest  after  walking,  spent  quietly  on  a couch  in  the 
patient’s  bedroom  or  elsewhere,  with  books  or  papers 
or  occasional  correspondence  before  meals.  Even 
niore  rest  where  the  individual  may  require  it,  and 
in  all  cases  absolute  avoidance  of  fatigue.  Add  to 
this,  rest  from  anxiety,  which  improving  health  and 
the  enthusiasm  of  leader  and  led  confer,  and  you 
have  the  sanatorium  treatment.  And  a rational  and 
scientific  treatment  it  is,  beneficial  alike  for  phthisis 
and  half  the  other  chronic  maladies  that  human 
flesh  may  be  heir  to  or  acquire.  Contrast  the 
sanatorium  for  a moment  with  aii}^  other  form  of  the 
open  air  treatment  at  different  resorts  and  the  ad- 
vantages are  ]ierfectly  obvious.  No  ocean  steamer 
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or  hotel  can  equal  the  advantages  oftcred  by  a well- 
conducted  sanatorium,  where  a resident  medical  man 
is  in  constant  supervision,  and  the  whole  life  of  the 
institution  is  specially  regulated  to  meet  the  require- 
ments of  the  consumptive. 

Open  Air  Treatment  in  a Private  House. — 
While  a sanatorium  is  probably  the  best  of  all 
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places  to  obtain  the  requisite  treatment  in,  there  is 
no  rea.son  why  it  should  not  bo  carried  out  in  a 
private  house,  especially  one  situated  in  the  country. 
Where  this  is  done,  a medical  man  should  be  con- 
.sulted  as  to  the  arrangements  specially  required  in 
any  particular  house,  and  should  also  continue  a 
close  supervision  of  the  case.  At  present  the 
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sanatoria  available  in  England  arc  not  numerous, 
and  I have  seen  several  patients  who  have  derived 
very  marked  benefit  fi’om  this  form  of  treatment  in 
their  own  houses.  One  case  is  of  such  interest  as 
to  be  worth  recording.  A gentleman  with  a com- 
fortable house  in  Hertfordshire  has  a large  family,  of 
Avhich  one  son  died  a few  years  ago  of  phthisis.  He 
was  treated  on  the  old  lines  and  kept  carefully 
confined  to  his  bedroom.  Since  then  one  of  the 
daughters  of  the  famil}'^  has  developed  pulmonary 
tuberculosis,  and  as  soon  as  it  was  detected  she  Avas 
treated  at  home  by  the  open  air  method  under 
medical  advice.  She  has  gained  in  Aveight  and 
health,  and  already  her  father  is  noAv  asking,  Avdth 
some  bitterness,  Avhy  his  boy  Avas  not  also  treated  in 
this  manner.  Whatever  other  form  of  treatment 
may  come  to  be  consigned  to  the  long  list  of  out-of- 
date  remedies,  the  lesson  of  pure  air  is  being  taught 
and  learned  by  the  civilised  Avorld  to-day —never 
again  to  be  forgotten.  A perusal  of  Asdiat  has  already 
been  AATitten  in  this  chapter  Avill  clearly  indicate  the 
lines  on  Avhich  this  treatment  in  a prh'ate  house 
may  be  successfully  carried  out.  A small  liege- 
hallo,  suitable  for  use  in  a private  garden,  is  shoAvn 
on  page  207. 

Treatment  in  General  and  Special  Hospitals. — 

The  ' treatment  of  consumptives  in  the  large 
general  and  special  hospitals  and  poor-laAV  infirmaries 
situated  in  toAvns  and  cities  requires  a feAv  Avords. 
The  partial  isolation,  Avhich  the  system  of  treating 
poorer  consumptiA'es  in  England  by  sending  them 
into  hospitals  accomplishes,  has  doubtless  been  bene- 
ficial to  the  public,  placing  a certain  number  of  cases 
under  more  sanitary  control  than  Avould  obtain  if 
these  cases  Avere  left  in  their  oaa'ii  crowded  houses 
and  streets.  Hitherto  but  little  effort  has  been  made 
to  apply  the  open  air  methods  in  these  institutions. 
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and  the  difiicult}'  of  doing  so  is  quite  obvious.  The 
heart  of  a city  is  not  a desirable  site  for  a consump- 
tion hospital.  The  hospital  has  neither  the  purity 
of  atmosphere  around  it  Avhich  is  required,  nor  has  it 
at  all  efficient  means  of  enabling  its  patients  to  enjoy 
to  best  advantage  such  atmosphere  as  it  has  access 
to.  The  grounds,  if  any  exist,  are  necessarily  limited 
and  surrounded  by  noise  and  dust.  Moreover,  the 
mingling  of  consumptives  Avith  other  patients  is  not 
a desirable  arrangement.  Imder  proper  precautions 
the  risk  of  communication  of  the  disease  is  reduced 
to  a minimum  ; but  it  does  exist.  This  objection 
applies  Avith  special  force  to  the  so-called  “ Chest 
Hospitals,”  Avhere  many  of  the  very  cases  most  liable 
to  become  affected  by  pulmonary  tuberculosis,  such 
as  bronchitis  or  old  pneumonias,  are  mingled  Avith 
those  already  sufiering  from  tuberculosis.  The  out- 
patient departments  of  the  large  hospitals  offer 
greater  facilities  for  taking  measures  to  check  the 
spread  of  the  disease  than  for  curing  it.  The  bottle 
of  medicine  Avhich  the  consumptwc  takes  back  Avith 
him  from  one  of  these  visits  to  his  tenement  in  the 
])Oorer  quarters  of  a great  city  Avill  not  avail  him 
much  in  the  absence  of  piu*e  air,  abundant  food,  and 
rest.  But  he  can  at  least  be  instructed  as  to  the 
disposal  of  his  sputa,  and  the  danger  to  his  friends 
aiKi  family  Avhich  carelessness  in  this  respect  entails 
upon  them.  Leaflets  on  this  subject  should  be  sys- 
tematically supplied  to  every  consumptive  attending 
an  out-patient  department,  as  Avell  as  a cheap  pocket 
spittoon,  the  use  of  Avhich  should  lie  insisted  on. 
Such  a spittoon  (shoAvn  p.  120)  is  now  obtainable  at 
sixpence,  and  they  could  be  made  in  large  quantities 
at  even  a loAver  rate.  The  application  of  Avhat  is  noAv 
absolutely  proven  about  tuberculosis  must  be  carried 
out  if  this  disease  is  to  be  prevented.  It  is  no  use 
telliug  a consumptiA’e  not  to  spit  here,  there,  and 
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everywhere  unless  be  be  taught  and  shown  where  to 
spit.  A cheap  pocket  spittoon  is  the  one  solution  of 
the  problem  at  present  available.  In  the  light  of  our 
present  knowledge  these  measures  are  a duty  in- 
cumbent on  all  hospitals,  institutions  which  are 
dependent  on  public  charity  for  their  maintenance, 
and  exist  primarily  to  administer  to  the  public 
welfare. 

The  use  of  a portable  spittoon  is  as  essential  to 
the  control  of  tuberculous  sputum,  as  the  control  of 
tuberculous  sputum  is  to  the  prevention  of  the 
spread  of  tuberculosis. 

TRE.\TMENT  OF  SPECIAL  SYMPTOMS. 

Wherever  the  consumptive  be  treated,  certain  con- 
ditions may  arise  which  call  for  special  treatment. 

Fever  has  already  been  referred  to  as  a factor  to 
be  carefully  considered  in  the  open  air  treatment 
(p.  198).  For  the  rea.sons  already  given,  we  believe 
this  symptom  to  be  invariably  associated  with  mixed 
infection,  and  there  is  nothing  in  these  cases  which 
can  be  more  readily  applied  than  pure  air;  the  anti- 
septic action  of  such  air  is  recognised,  and  it  follows 
that  the  open  air  treatment  on  the  lines  already  dis- 
cussed is  the  best  treatment  for  this  concfition. 
Numerous  drugs  are  commended,  and  their  number 
is,  perhaps,  the  best  evidence  of  their  inefficacy. 

In  administering  “antipyretics”  this  question  has 
to  be  considered.  If  sufficient  doses,  say,  of  antifebrin, 
antipyrin,  or  quinine,  be  administered  to  reduce  the 
temperature,  is  the  patient  any  the  better  for  them  ? 
Is  there  the  slightest  evidence  that  any  one  of  them 
actually  combats  the  toxic  effect  of  which  fever  is 
merely  the  evidence  ? and  if  it  does  not,  may  it  not  do 
more  harm  than  good  ? As  to  the  mere  “ febrifuge,” 
or  “ antipyretic  ” effect  of  these  and  other  drugs  bmng 
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ot  real  aud  permanent  benefit  in  the  fever  of  phthisis, 
I confess  myself,  after  experience  of  their  use,  entirely 
sceptical. 

Haemoptysis  may  occur  at  any  stage  of  pulmonary 
tuberculosis,  sometimes  preceding  any  other  physical 
sign,  sometimes  fatally  terminating  the  disease.  It 
may  proceed  from  active  congestion  of  lung  tissue,  or 
from  ulceration,  in  the  early  stages  of  tubercle.  In 
later  stages  it  may  result  either  from  vdceration  into  a 
vessel,  or  from  the  bursting  of  an  aneurism  into  a 
cavity.  The  objects  theoretically  aimed  at  in  treat- 
ment are  described  by  Wilson  Fox  as  being  to  retard 
or  tranquillise  the  circulation,  to  contract  the  vessels 
of  the  lung,  and  to  increase  the  coagulability  of  the 
blood.  C)f  these,  probably  the  one  which  is  certainly 
capable  of  partial  attainment  is  tranquillising  the 
circulation  by  rest.  Where  the  hcemorrhage  is  early 
and  not  profuse,  it  is  doubtful  whether  prolonged  rest 
in  the  horizontal  position  is  the  best  form  of  rest  to 
apply,  as  it  induces  a certain  amount  of  hypostatic 
congestion  which  may  aggravate  the  condition ; 
slight  movement  in  a room  to  a chair  or  couch  is, 
therefore,  occasionally  beneficial,  though  the  move- 
ment must  be  slight  and  not  enough  to  accelerate 
the  pulse.  In  cases  of  more  profuse  haBinorrhage  pro- 
ceeding from  ulceration  of  a large  vessel,  or  the  burst- 
ing of  an  aneurism,  the  patient  should  be  laid  on  the 
side  from  which  tlie  luemorrhage  proceeds,  so  as  to 
minimise  the  risk  of  blood  being  drawn  into  the 
bronchi  of  the  opposite  lung.  Ice  is  occasionally 
given  to  the  patient  to  suck,  and  occasionally  placed 
in  little  bags  over  the  supposed  site  of  the  lesion — 
ergot,  acetate  of  lead,  tannic  acid,  and  latterl}'  chloride 
of  calcium,  have  all  been  administered  for  hajmqptysis, 
but  it  is  extremely  difficult  to  estimate  their  real 
effect.  They  certainly  do  not  arrest  luemorrhage 
proceeding  from  a ruptured  aneurism,  and  in  the 
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slighter  cases  of  hiemorrhage  from  congestion  recovery 
occurs  spontaneously  without  the  aid  of  drugs,  even 
in  some  cases  which  insist  on  moving  about.  Osier 
emphasises  the  fact  that  some  styptics  moduce  a fall 
in  the  systemic  blood  pressure,  and  at  the  same  time 
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a rise  in  the  pulmonary  blood  pressure.  Bradford 
says  that  ergot  has  the  effect  of  causing  a rise  in  the 
blood  pressure  of  the  pulmonary  circulation.  Per- 
sonally I still  prefer  opium  to  any  other  drug. 
Ergotmin  in  doses  of  iTrVotB  grain  is  strongly 
recommended  by  Sir  T.  Grainger  Stewart,  but  for  the 
reasons  given  I cannot  personally  recommend  it. 

Pain  is  not  very  common  in  pulmonary  tuber- 
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culosis,  but  ill  tubercular  meningitis  the  pain  and 
unrest  are  frequently  most  acute  and  distressing. 
There  should  be  no  hesitation  in  such  cases  to  use 
a sutiicient  quantity  of  morphia  to  relieve  and  allay 
this  condition  of  suttering.  In  affections  of  the 
serous  membranes,  pleura,  pericardium,  and  peri- 
toneum the  pain  is  often  severe  and  requires 
similar  relief. 

Sweating  of  phthisis  is  one  of  the  tirst  symptoms 
to  abate  with  the  open  air  treatment.  Where  very 
profuse,  it  may  be  checked  by  rioth  to  grain  of 
atropine,  and  in  such  cases  light  flannel  nightshirts 
or  ]>yjamas  should  be  worn. 

Cough. — Coughing  is  an  act  chiefly  but  not  entirely 
involuntary  in  its  nature,  whereby  the  patient 
suffering  from  pulmonary  tuberculosis  is  enabled 
to  expel  some  of  the  noxious  products  of  bis  disease. 
Interference  with  it  by  expectorants,  etc.,  must  there- 
fore be  undertaken  with  caution.  At  times,  however, 
the  cough  is  dry  and  irritating,  achieving  little  in 
the  way  of  actual  expulsion  of  sputum,  and  adding 
a great  deal  to  the  distress  and  even  exhaustion  of 
the  patient.  For  the  relief  of  the  condition,  whether 
it  occur  at  night,  thus  keeping  the  patient  awake, 
or  whether  it  occur  in  the  morning  after  a night’s 
sleep,  I believe  the  warm  drink  of  milk,  or  in  the 
morning  of  coffee,  to  bo  the  best  remedy.  Expectorants 
are  apt  to  upset  the  stomach,  and  should  only  be 
used  if  the  warm  drink  fails  to  relieve.  Creasote 
and  iodine  inhaled  undoubtedly  do  appear  in  some 
cases  to  relieve  the  paroxysms  of  irritating  cough, 
and  one  patient  Avho  had  been  advised  to  proceed 
to  South  Africa  by  Sir  K.  Douglas  Powell,  and  who 
was  continuously  under  my  observation  for  five  years, 
invariably  resorted  to  his  Coghill’s  pocket-tube  if 
troubled  with  cough,  and  with  it  he  declared  he 
always  obtained  great  relief  from  the  dry,  irritating 
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cough,  which  is  particularly  liable  to  Avorry  phthisical 
patients ' in  exceptionalljj^  dry  climates.  The  formula 
for  this  preparation,  which  was  one  of  Dr.  Coghill’s 
favourite  remedies,  Avas  : 

B.  Tinct.  iodi.  tetherealis. 

Acidi  carbolici,  aa  5 ij. 

Creasoti  vel  thymol,  3 i. 

Spirit,  vin.  rect.,  ad  ^ i. 

M. 

Whether  the  soothing  effect  of  such  an  inhalation 
as  this  is  purely  an  antiseptic  one  is  not  quite  certain. 

A dry  atmosphere  is  sometimes  productive  of 
unnecessary  coughing  in  the  consumptive,  and 
Daremberg  recommends  that  damp  cloths  should 
Ije  hung  in  a room  the  atmosphere  of  Avhich  becomes 
unduly  dry. 

But  for  the  cough,  as  for  the  fever  of  phthisis, 
the  sovereign  remedy  is  that  Avhich  combats  the 
disease  producing  the  cough — the  open-air  treatment. 
The  diminution  in  the  frequency  and  severity  of 
the  fits  of  coughing  is  one  of  the  symptoms  specially 
commented  on  by  Daremberg  as  occurring  in  his 
oAvn  case  Avhen  he  left  his  tainted  chamber  in  Paris 
to  live  aa  grand  air.  And,  further,  the  open-air 
life  eliminates  a not  uncommon  cause  of  cough, 
attacks  of  catarrh,  Avhich  are  often  followed  by  an 
obstinate  and  exaggerated  cough  in  consumptive  cases. 

Dyspepsia  may  occasionally  require  a little 
calomel  and  soda,  or  other  stomachic  or  tonic 
remedies,  though  here  again  the  open  air  acts  like 
a charm.  Salicylate  of  soda  may  be  used  in  trouble- 
some cases  of  dyspepsia.  A modification  of  diet  in 
some  cases  is  also  necessary. 

Diarrhoea. — Bismuth  and  Dover’s  poAvder,  or 
lead  and  opium  pill,  may  be  used.  If  it  be  of  a 
chronic  character,  small  doses  of  castor  oil  and  opium 
often  give  relief, 
o 
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SPECIFIC  TREATMENT — TCBERCULIN. 

That  the  discovery  and  exposition  of  the  etiology 
of  tuberculosis  should  have  induced  the  discoverer 
to  endeavour  to  find  a specific  remedy  derivable  from 
the  tubercle  bacillus  was  natural.  And  no  unpre- 
judiced person  can  withhold  from  Professor  Kocn  a 
considerable  degree  of  sympathy  in  the  disappointment 
to  himself,  as  well  as  others,  Avhich  was  entailed  by  the 
first  endeavours  to  prepare  and  apply  such  a remedy. 
That  the  results  of  tuberculin  as  a curative  agent 
in  tuberculosis  have  hitherto  been  disappointing  is 
known  to,  and  deeply  regretted  by  the  world  at  large, 
lint  in  spite  of  this  the  researches  with  reference  to 
tuberculin  have  led  to  the  discovery  and  practical  use 
of  an  agent  which,  as  a diagnostic  test  for  the  presence 
of  tuberculosis  in  cattle,  is  of  an  immense  value  lioth 
to  the  consumer  of  milk  and  the  breeder  of  stock. 
And  although  thus  used  it  cannot  actually  cure 
tuberculosis,  it  can  and  docs,  if  practically  applied, 
largely  contribute  to  the  prevention  of  it  both  in 
animals  and  man.  A description  of  this  test  as  used 
in  cattle  is  given  in  the  Appendix. 

In  considering  the  application  of  tuberculin  in  any 
of  its  now  numerously  modified  forms,  as  an  agent  for 
conferring  immunity  from,  or  for  curing  tuberculosis, 
there  is  one  peculiarity  about  the  disease  Avhich 
distinguishes  it  from  the  majority  of  other  infectious 
or  contagious  constitutional  diseases  of  micro-organic 
origin.  ()ne  attack  of  tuberculosis  does  not  confer 
any  degree  of  immunity  from  subsequent  attacks. 
Where  a degree  of  immunity  is  conferred  by  a first 
attack,  as  in  smallpox  in  man,  or  pleuro-pneumonia 
in  cattle,  artificial  immunisation  Vjy  inoculation  has 
been  found  practicable.  In  tuberculosis  no  immunity, 
either  naturally  or  artificially  induced,  has  yet  been 
recognised,  or  at  least  satisfactorily  established.  In 
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syphilis,  another  of  the  granuloinata,  to  which  group  of 
diseases  tuberculosis  belongs,  some  degree  of  immunity 
from  subsequent  attack  is  conferred  by  a first  attack, 
lait  in  tuberculosis  there  is  none  whatever.  Frimd 
facie,  then,  the  prospects  of  discovering  a preventive, 
much  less  a curative  tul)erculin,  do  not  appear  great. 
Nevertheless,  Professor  Kocli  has  pursued  his  re- 
searches with  indefatigable  energy,  returning  to  them 
afresh  in  1897,  and  a record  of  this  ivork,  which 
in  spite  of  apparent  improbability  may  even  yet 
be  crowned  with  success,  deserves  our  careful  con- 
sideration. 

Koch’s  first  c.xperiments  were  with  guinea- 
pigs.  The  results  which  he  then  obtained  have 
not  always,  in  other  hands,  been  similar,  but  those 
which  led  him  to  advocate  tuberculin  in  1890  as 
a remedy  for  tuberculosis  in  man  were  as  follows. 
He  found  that  a healthy  guinea-pig,  and  a guinea- 
pig  already  inoculated  with  tuberculosis,  reacted  very 
differently  to  subcutaneous  inoculation  of  tubercle 
bacilli  or  of  dead  cultures  of  tubercle  bacilli.  In  the 
case  of  the  tuberculous  guinea-pig,  ulceration  was 
found  to  occur  at  the  tubercular  nodule,  the  site 
of  the  jirimary  inoculation.  The  wound  thus  caused 
eventually  healed,  and  the  animal  did  not  die. 
'riierc  thus  appeared  to  Koch  to  exist  in  cultures 
of  tubercle  a substance  exercising  a healing  effect  in 
tuberculosis,  and  an  extract  suppo.scd  to  contain  this 
substance  was  prepared  and  styled  by  Koch  “tuber- 
culin.” For  the  preparation  of  tuberculin  Koch  took 
a veal  bouillon  containing  4 to  5 per  cent,  glycerine 
and  1 per  cent,  peptone,  inoculated  it  with  tubercle 
bacilli,  and  kept  it  at  a temperature  of  88  C.  for  six 
or  eight  weeks  in  a shallow  layer  in  flat  bottom  flasks. 
At  the  end  of  this  time  there  was  an  abundant  growth 
Avith  copious  film  formation.  The  cultures  were  then 
evaporated  to  one-tenth  of  their  bulk,  and  the  bacilli 


KOCH'S  EXPERIMENTS  WITH  TUBERCULIN.  213 


were  killed  by  exposing  them  for  an  hour  to  a 
temperature  ot  100^^  C.  The  result  of  this  process 
Avas  tuberculin,  and  it  evidently  must  have  contained 
dead  tubercle  bacilli  and  Avhatever  they  contained. 

As  Avith  guinea-pigs,  so  in  a nieasure  Avith  man,  the 
difference  in  the  result  of  inoculation  into  a healthy 
and  tuberculous  individual  is  very  marked.  The 
injection  of  25  c.c.  of  tuberculin  into  a healthy  man 
causes,  in  three  or  four  hours,  malaise,  tendency  to 
cough,  laboured  breathing,  and  moderate  pyrexia,  all 
of  Avhich  pass  off  in  tAventy-four  hours.  The  injection 
(the  site  of  injection  being  quite  unimportant),  hoAv- 
ever,  of  '01  c.c.  into  a tubercular  person  gives  rise 
to  similar  symptoms,  but  in  a much  more  aggravated 
form,  and,  in  addition,  there  occurs  around  any  tuber- 
cular focus  great  inflammatory  reaction,  resulting  in 
necrosis  and  a casting  off  of  the  tubercular  mass  Avhen 
this  is  possible.”  (Muir  and  Ritchie.)  Unfortunately, 
hoAvever,  even  if  this  process  actually  occurred  as 
described,  there  Avere  tAvo  complicating  factors  Avhich 
entirely  prevented  its  being  of  any  benefit  to  the 
patient.  The  first  Avas  that  the  tubercle  bacilli  in 
the  tubercular  focus  Avere  not  destroyed,  but  remained 
aliA’e  and  active ; the  second  Avas  that  the  necrosed 
material  containing  the  living  bacilli  Avas  neither  got 
rid  of  naturally  nor  could  be  removed  artificially. 
Further,  the  ulceration  Avhich  occurred  around  the 
necrosed  portions  offered  paths  for  fresh  infection. 
Disappointment  thus  folloAAxd  the  use  of  tuberculin 
as  a means  of  treatment  for  tuberculosis.  VirchoAv 
adduced  cases  in  Avhich  rapid,  acute  tubercular  con- 
ditions folloAved  the  use  of  tubei'culin ; and  in  England 
Drs.  Theodore  Williams  and  Tatham,  after  a some- 
Avhat  prolonged  trial  of  tuberculin,  reported  “ that 
the  tuberculin  did  not  favourably  influence  the  course 
of  the  disease  in  the  majority  of  cases,  that  in  some 
the  effects  Avere  detrimental,  and  that  even  in  the 
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stationary  and  improved  cases  it  Avas  difficult  to 
ascribe  any  distinct  improvement  to  the  injections 
which  might  not  liavc  been  ecpiall}'  attained  under 
the  treatment  ordinarily  employed  in  the  hospital.” 

Klebs,  Hunter,  Crookshank,  Herroun,  Kuhne, 
and  others  investigated  the  toxines  of  the  tubercle 
bacillus,  and  Maragliano  has  treated  many  cases 
with  serum  containing  them ; so  ffir,  however,  no 
very  reliable  results  can  be  definitely  assigned  to 
this  form  of  serum  treatment.  In  1897  Koch 
published  some  further  results  of  his  researches 
on  tuberculosis  and  tuberculin.  These  Avere  based  on 
the  fact  that  a guinea-pig  inoculated  Avith  tubercle 
and  alloAvcd  to  die  naturally,  contained  tubercle  bacilli 
in  its  lesions  Avhich  appear  in  a measure  to  have  lost 
their  virulence,  it  often  being  impossible  to  obtain 
cultures  from  them.  From  this  Koch  inferred  that 
the  last  stages  of  the  animal’s  disease  Avere  due  to 
the  absorption  of  intra-cellular  poisons,  and  that  im- 
munisation against  such  poisons  Avould  probably  be 
beneficial  in  cases  of  tuberculosis. 

For  the  purpose  of  extracting  these  poisons,  Koch 
triturated  dried  cultures  of  bacilli  in  an  agate  mortar, 
added  distilled  Avater,  and  centrifugalised.  The  material 
Avas  thus  separated  into  tAvo  layers — an  opalescent, 
supernatant  fluid  called  Tuberkulin  Oberst,  T.O.,  and 
a colloidal  portion  in  AA’hich  a few  tubercle  bacilli 
may  generally  be  found  called  Tuberkulin  Rest,  T.R. 
'ruberculin  0.  Avhen  injected  acts  very  much  like  the 
original  tuberculin.  Tuberculin  R.  Koch  submitted 
to  further  drying,  pounding,  extraction  Avith  distilled 
Avater,  and  centrifugalisation,  until  no  more  tubercle 
could  be  found  in  it.  Ho  then  added  20  per  cent,  of 
glycerine,  and  made  a mixture  of  such  strength  that 
1 c.c.  contains  10  milligrammes  of  the  dry  substance. 
With  T.R.  thus  treated,  immunity  can  be  acquired 
Avithout  the  local  or  general  reaction  attendant  on  the 
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the  use  of  T.O.,  or  tuberculin.  Normal  guinea-pigs 
treated  in  this  manner  resist  the  attacks  of  virulent 
tubercle  bacilli.  The  prepared  T.R.  is  used  in  guinea- 
pigs  -when  affected  with  tuberculosis;  the  tubercular 
proces.ses  in  their  lesions  are  said  to  bo  cither 
arrested  or  to  recede.  AVriting  of  this  new  T.R., 
Sims  Woodhead*  says  immunity  may  be  obtained 
both  in  lower  animals  and  in  man  in  about  three 
weeks  after  the  administration  of  20  mg.  has  been 
reached,  but  in  a patient  already  affected  with  tuber- 
culosis. little  curative  effect  is  expected  until  about  a 
milligramme  has  been  given.  Koch  sa}’s  that  patients 
suffering  from  streptococcal  and  other  complications 
of  mixed  infection  are  not  suitable  for  this  treatment, 
and  he  insists  that  wherever  the  temperature  is  over 
100'4°  F.  such  mixed  infections  should  be  diagnosed. 

Cases  of  lupus  and  pulmonary  tuberculosis  are 
stated  to  have  benefited  from  this  treatment,  and  it 
Avould  appear  from  these  experiments  that  under 
certain  conditions  an  antitoxic,  or  antibacterial, 
substance  is  developed  which  may  be  used  to  combat 
the  disease.  Further  work  must  be  done  before  we 
are  in  a position  to  judge  of  the  value  of  this  new 
tuberculin. 


SURGICAL  TREATMENT. 

There  are  certain  conditions  arising  in  tuber- 
culosis where  local  operative  surgical  treatment  is 
required  for  the  removal  of  the  products  of  the 
disease.  Thus  tubercular  glands,  where  accessible, 
as  in  the  neck,  are  often  most  advantageously  ex- 
cised. At  the  same  time,  there  are  many  so-called 
surgical  cases  of  tuberculosis  where  the  open-air 
treatment  may  obtain  excellent  recoveries.  “ Glands 
often  remaining  in  evidence  for  months  may  dis- 
appear ; joint  affections,  if  properly  treated,  do  by  no 
• “ The  Bacteriology  of  Tuberculosis,”  Practitioner,  June,  1898. 
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means  ill ; and  the  surgeon  must  decide  in  relation  to 
each  individual  case  how  much  or  how  little  is  to  be 
expected  from  natural  processes.  I would  lay  stress 
upon  this,  because  there  is  no  doubt  but  that  glands 
are  now  and  then  removed  which  would  have  sub- 
sided without  operations,  and  joints  occasionally 
excised  Avhich  would  have  recovered  il  treated  by 
long-contmued  rest  under  favourable  conditions.”* 
Mr.  Treves  here  gives  admirable  advice,  which, 
based  upon  an  extensive  surgical  experience,  is 
of  great  value  in  guiding  the  conduct  of  a case. 
Wherever  operative  surgical  procedure  is  adopted,  it 
is  obvious  that  the  eradication  of  the  disease  should 
be  as  complete  as  possible,  although  it  is  at  the  same 
time  equally  obvious  that  it  never  can  be  absolutely 
complete.  Rest  is  as  essential  in  surgical  as  in 
medical  treatment,  and  is  of  special  importance  where 
joints  and  bones  are  affected.  Very  good  results 

have  been  obtained  b}'  laparotomy  in  tuberculous 
peritoniti.s.t  Details  as  to  excision  and  other  opera- 
tions will  be  found  in  text-books  on  Surgeiy. 

* Treves:  “System  of  Surger)’.” 

t The  Harveian  Leetures  on  the  Surgical  Treatment  of  Tnher- 
culous  Diseases.  l$y  Watson  Cheyne.  Brit.  Med.  Joiirii.,  Dec.,  1899. 


CHAPTER  VIII. 


NATIONAL  MOVEMENTS  AGAINST  Tl^BErvCULOSIS. 

lu  Gerniaiiy  — Sanatoria  — France  — Qiliivre  de  la  Tuberculose  — 
Spittoons  in  Public  Schools — Separation  of  Consumptives  in  Hospitals 
from  other  Patients  — Ligue  centre  la  Tuberculose — United 
States — Board  of  Health  in  New  York — Practical  Measures  Adopted 
— Diminution  in  Phthisis  Bate — Australia —Great  Britain — National 
Association  for  the  Prevention  of  Tuberculosis. 

The  discovery  of  vaccination  by  Jenner  may  be  taken 
to  have  marked  the  dawn  of  a Renaissance  age  in 
Medicine.  Since  then  there  has  been  nothing,  with 
the  exception  of  the  introduction  of  antiseptic 
surgery,  fraught  with  more  momentous  issues  for 
the  welfare  of  the  human  race  than  the  discovery 
by  Koch  of  the  tubercle  bacillus.  From  Koch’s  dis- 
covery the  knowledge  of  the  means  necessary  to  both 
the  prevention  and  cure  of  tuberculosis  has  arisen. 
To  systematically  adopt  these  means  has  become  a 
matter  of  such  wide  and  far-reaching  interest  that 
there  is  scarcely  a civilised  country  to-day  which  has 
not,  in  one  form  or  another,  taken  public  or  legis- 
lative action  to  endeavour  to  combat  tuberculosis. 
A description  of  all  these  national  movements  would 
far  exceed  the  limits  of  such  a work  as  this,  but 
not  to  give  some  account  of  the  organised  efforts 
to  grapple  Avith  the  disease,  Avhich  has  become  a 
part  of  the  public  life  of  so  many  civilised  countries, 
Avould  be  to  omit  perhaps  the  most  significant  of  all 
the  great  results  Avhich  the  discovery  of  the  tuber- 
cle bacillus  has  produced.  In  Germany,  France, 
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the  United  States,  Austria,  Russia,  Italy,  Norway 
and  Sweden,  Denmark,  Belgium,  and  many  other 
countries,  as  well  as  Australia  and  other  British 
colonies,  steps  have  been  taken,  in  some  cases  merely 
inciting  to  voluntary  effort,  in  others — especially  in 
the  case  of  Australia— resulting  in  drastic  lecris- 
lation. 

In  Germany,  perhaps,  the  most  notOAvorthy  and 
important  practical  development  has  been  that  for 
the  establishment  of  open-air  sanatoria  adapted  to 
the  requirements  and  resources  of  all  classes  of  the 
community.  For  this  purpose  numerous  societies 
have  been  formed  in  different  parts  of  Germany. 
Thus  in  Berlin  there  are  two  influential  societies 
engaged  in  this  work  — the  Berlin  Brandenlnirg 
Society,  Avith  Professor  von  Leyden  at  its  head,  and 
the  Red  Cross  Sanatorium  Society,  under  the  patron- 
age of  Princess  Hohenlohe.  The  Red  Cross  Sana- 
torium Society  is  a branch  of  the  Red  Cross  Society, 
Avhich  undertakes  philanthropic  Avork  among  the 
lower  classes.  A central  committee  of  these  various 
societies  was  formed  in  1896,  Avith  the  Empress  as 
patron  and  the  Imperial  Chancellor  as  president. 
This  committee  pulmshcs  a monthly  revieAv.  The 
committee  is  a poAverful  and  influential  one,  and 
organised  in  May,  1899,  the  famous  Congress  in 
Berlin  on  the  “Fight  against  Tuberculosis  as  a 
National  Disea.se.”  This  Congi'ess  Avas  attended  by 
delegates  from  every  part  of  the  Avorld,  from  Japan 
to  Canada,  and  the  honour  accorded  it  marked  a 
red-letter  day  in  the  history  of  science.  A more 
purely  scientifle  body,  the  German  Society  of  Natural- 
ists and  Surgeons,  also  has  a permanent  committee 
for  the  express  purpose  of  dealing  Avith  tuberculosis. 
More  significant  than  the  public  moA^ements  origi- 
nating in  either  science  or  philanthropy  in  Germany 
has  been  the  economical  movement  for  the  establish- 
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luent  of  sanatoria  dictated  by  the  business  interests 
of  the  iari^e  insurance  companies.  In  1899  an  Act 
was  passed  making  insurance  against  sickness  and 
old  age  compulsory  ■ on  all  whose  annual  income 
was  under  £150  per  annum.  This  Act  contains  a 
clause  allowing  any  sickness  insurance  society  the 
discretionary  power  of  devoting  a portion  of  its  funds 
to  the  treatment  of  the  sick  in  hen  of  sick  pay. 
Over  11,000,000  persons  were  insured  under  this 
Act  within  two  years  of  its  being  passed,  and  it 
was  soon  found  that  half  the  applications  for  sick 
pay  between  the  ages  of  tw'ent}’  to  twent}’-nine  were 
for  relief  of  persons  suffering  from  pulmonaiy  tuber- 
culosis. By  the  year  1897,  thirty-three  out  of 
thirty-seven  different  sickness  insurance  and  friendly 
societies  had  spent  a portion  of  their  funds  on 
sanatoria  for  the  open-air  treatment  of  consump- 
tives. Gebhard,  a director  of  the  Hanseatic  Sick- 
ness and  Old  Age  Insurance  Company,  showed 
that  if,  out  of  500  consumptives,  140  could  be 
restored  sufficiently  to  do  without  sick  pay  for  a 
year,  this  would  recoup  the  company  for  the  cost 
of  treatment  in  a sanatorium.  The  Hanseatic 

Insurance  Company  now,  therefore,  possesses  sana- 
toria of  its  own.* 

The  experience  of  large  commercial  companies 
thus  endorses  the  teaching  of  modern  medicine,  and 
has  largely  contributed  to  the  development  of  the 
open-air  treatment  in  German}^  If  the  public 
interest  excited  by  death  statistics  is  apt  to  be 
languid,  that  aroused  by  dividends  is  invariably 
lively. 

In  France  numerous  societies  exist  for  dealing 
with  the  prevention  and  treatment  of  tuberculosis. 
Of  these  the  most  important  are  the  CEuvre  de  la 
Tuberculose,  a scientific  society  which  holds  periodic 

* “Sanatoria  for  Consumjjtives.”  Walters. 
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congresses  and  publishes  a quarterly  journal,  Revue 
de  la  'Tabercalose.  Of  this  society  Dr.  L.  H.  Petit, 
himself  a well-known  Avriter  on  Tuberculosis,  is  the 
indefatigable  secretary-general.  An  account  of  the 
Congress  in  1898  has  been  published,  and  contains, 
Avith  numerous  interesting  papers,  a record  of  the 
practical  results  of  the  third  Congress,  held  in  1 893. 
From  this  it  is  e\'ident  that  the  society  has  taken 
action  in  A'arious  directions  on  important  public  ques- 
tions connected  Avith  the  subject.  Representations 
Avere  made  by  the  society  to  the  Ministers  of  the 
Interior,  Agriculture,  Commerce,  and  Education  on 
many  practical  points.  Thus,  the  society  suggested 
that  all  public  schools  should  be  proA'ided  Avith 
spittoons,  and  that  boys  should  be  tiuight  not  to  spit 
on  the  floor  or  ground,  and  many  inspectors  of  educa- 
tion and  schoolmasters  have  already  acted  on  these 
suggestions. 

Recommendations  dealing  Avith  dust,  notification 
of  phthisis,  disinfection,  and  hospital  treatment  Avere 
also  made ; and  as  a result  of  the  demands  made 
upon  public  hospitals  b}-  the  society,  a Commission 
Avas  appointed  by  the  Department  for  Administer- 
ing Hospitals,  AAdiich  reported  in  favour  of  separating 
consumptives  from  the  other  patients  in  all  public 
institutions. 

The  Avork  accomplished  by  this  society  is  of  an 
e.vtrcmely  interesting  and  instructive  character,  and 
AA’ell  reAvards  a full  perusal.  Enough  has,  hoAA’cver, 
been  said,  to  shoAv  the  lines  on  Avhich  the  society 
has  proceeded,  and  the  practical  benetit  to  the  public 
Avelfare  Avhich  the  unAvearying  action  of  such  a Society 
as  this  may  obtain.  Allied  to  the  (Euvre  de  la 
Tuberculose,  but  of  a more  popular  character,  is  the 
“ Ligue  centre  la  Tuberculose,”  and  their  report  of 
five  years’  experience,  delivered  to  the  Congress  in 
1898,  is  extremely  interesting.  One  opinion,  strongly 
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expressed,  is  that  the  danger  of  raising  undue  alarm 
by  describing  tuberculosis  as  an  infectious  disease  is  a 
much  less  real  one  than  the  difficulty  of  overcoming 
prejudice  and  ignorance  and  inducing  people  to 
adopt  rational  precautions  in  the  case  of  the  con- 
sumptive in  private  life.  I’he  report  is  too  long  to 
consider  in  detail,  but  it  deals  with  such  practical 
questions  as  the  use  of  different  forms  of  spittoons  in 
schools,  shops,  factories,  etc.,  the  disinfection  of  linen 
and  table  utensils,  dust,  furniture  and  carpets,  and 
the  importance  of  impressing  upon  the  public  that 
the  disease  was  infectious  and  not  hereditary.  The 
Ligue  very  justly  takes  some  credit  to  itself  for 
having  been  the  first  of  the  sort  started,  from  which 
others  have  taken  example  in  America,  Belgium, 
Great  Britain,  and  elsewhere. 

In  the  United  States  of  America  important  steps 
have  been  taken  by  the  Board  of  Health  in  the  City 
of  New  York,  which,  in  addition  to  contributing 
to  the  prevention  of  the  actual  disease  in  this  huge 
city,  will  tend  to  exercise  an  educational  influence 
throughout  America.  An  account  of  their  measures 
is  given  by  Dr.  Herman  Biggs,*  who  is  director  of 
the  bacteriological  laboratories  in  the  New  York  C'ity 
Department  of  Health.  The  measures  at  present  in 
vogue  are  so  thorough  and  efficient  as  to  deserve  the 
careful  study  of  all  sanitary  authorities,  and  indeed 
of  all  educated  men  interested  in  the  eradication 
of  tuberculosis. 

The  most  important  are  as  follows  : — 

1.  A rigid  inspection  of  animals  slaughtered  for 
food  aud  of  meat  brought  into  the  city  has  been 
maintained  for  many  years,  and  all  meat  from  tuber- 
culous animals  is  destroyed 

2.  Strict  supervision  of  milch  cows  kept  within 
the  city  limits  has  been  for  some  time  in  existence 

* Praelitionrr,  June,  1898. 
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and  in  1895  tlie  systematic  application  of  the  tuber- 
culin test  was  be^^in.  All  animals  found  to  be 
tuberculous  are  killed. 

3.  A special  section  added  to  the  sanitaiy  code 
requires  the  notification  of  pulmonary  tuberculosis 
as  “an  infectious  and  communicable  disease  . . . 
dangerous  to  the  public  health.” 

4.  Inspection  and  disinfection,  with  certain  restric- 
tions, are  carried  out  in  the  private  houses  of  con- 
sumptives. 

5.  Bacteriological  examinations  of  the  sputa  of 
consumptives  under  the  care  of  private  practitioners 
are  made  in  the  laboratories  of  the  department  free 
of  charge. 

Of  the  educational  infiuence  and  value  of  the 
measures  adopted  by  the  Department  Dr.  Biggs 
writes  : “ The  inspectors  report  a most  gratifying 
increase  of  intelligence  among  the  better  class  of  the 
tenement-house  population  with  regard  to  the  true 
nature  of  the  disease  and  the  usual  method  of  its 
transmission  to  others.” 

'I’he  decrease  in  the  death-rate  from  all  tubercular 
diseases  in  New  York  is  nothing  less  thiui  remark- 
able, as  the  following  table,  dealing  with  the  last 
twelve  years,  shows,  and  no  impartial  reader  can 
Avithhold  from  the  Health  Department  a large  portion 
of  the  credit  for  this  splendid  record  of  human  life 
saved  : — 
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In  Australia  energetic  measures  have  been 
taken,  and  the  Acts  dealing  with  tuberculosis 
among  cattle  in  New  South  Wales  and  some  of 
the  other  Australian  colonies  are  very  radical  in 
character. 

Thus  the  one  recently  passed  in  West  Australia 
enjoins  that  milk  from  tuberculous  cows,  in  any 
stage  of  the  disease,  may  not  be  sold  unless  boiled  for 
ten  minutes  and  notification  to  that  effect  made  to 
the  Local  Government  Board.  Also,  that  “Every 
medical  practitioner  attending  on,  or  consulted  by, 
any  person  suffering  from  pulmonary  tuberculosis 
shall,  so  soon  as  the  fact  becomes  known  to  him, 
report  the  same  to  the  Local  Board  of  the  district  in 
which  the  person  resides.” 

In  England  two  Royal  Commissions  have  been 
appointed  by  Parliament,  and  their  work  has  been 
extensively  referred  to  in  Chapters  IV.  and  VI.  More 
recently  an  association,  under  the  presidency  of 
H.R.H.  the  Prince  of  Wales,  was  formed,  with  the 
title  .of  the  “ National  Association  for  the  Prevention 
of  Consumption  and  other  Forms  of  Tuberculosis.” 
Their  objects  and  methods  have  been  very  similar 
to  those  of  the  “ Ligue  centre  ,1a  Tuberculose  ” in 
France.  In  the  council  and  constitution  of  the 
association  an  effort  has  been  successfully  made  to 
combine  in  one  body  representation  of  medicine, 
science,  agriculture,  and  the  general  public.  Various 
sub-committees  to  deal  with  different  branches  of 
the  subject  arc  appointed,  and  the  work  of  stimu- 
lating public  action  has  been  taken  thoroughly  in 
hand. 

In  addition  to  the  central  body  and  council  sitting 
in  London,  influential  branches  have  been  formed 
throughout  the  country. 

The  objects  and  methods  of  the  Association  arc 
described  as  follows: — 
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The  Xatioxal  Associatiox  for  the  1’reventiox  of  Cox- 
sumption  AND  OTHER  FoRMS  OF  TUBERCULOSIS. 

20,  Hanover  Square,  London,  W. 

Object. — The  prevention  of  Tuberculosis. 

>[ethods. — 

I.  The  education  of  jniblic  opinion  and  the  stimulation  of 

individual  initiative  by  means  of — 

(k)  a Central  Office  for  the  collection  and  distribution 
of  information  as  to  modes  of  diffusion  of  Tuber- 
culosis and  measures  of  prevention. 

{f>)  The  circulation  of  pamphlets  and  leaflets  .setting 
forth  in  plain  language  the  results  of  scientific 
investigation  of  the  above  points. 

(r)  Public  Lectures  by  men  a])proved  by  the  Council  ; 

Addresses  at  Congresses  and  other  public  gatherings. 
{fl)  Co-operation  with  other  societies  having  for  their 
object  the  promotion  of  public  health. 

(<■)  The  co  operation  of  the  public  press. 

(/■)  Periodical  Congresses  and  the  issue  of  an  Annual 
Report. 

(if)  The  promotion  of  the  establishment  of  open-air 
Sanatoria  for  tuberculous  patients. 

II.  The  influencing  of  Parliament,  County  Councils, 
Boards  of  Guardians,  Chambers  of  Agriculture,  and 
other  Public  Authorities  on  matters  relating  to  the 
Prevention  of  Tuberculosis. 

HI.  The  e.stabli.shment  throughout  the  kingdom  of  local 
Branches  of  the  As.sociation,  which  are  affiliated  with 
the  Central  Office.  Secretaries  of  Branches  are  .sup- 
plied with  all  literature  at  co.st  price. 

The  leaflets  of  the  Association  have  lieen  Avidely 
distributed.  They  deal  in  simple  and  forcible  lan- 
guajre  with  some  of  the  precautions  necessary  for  the 
prevention  of  tuberculosis,  and  some  of  those  already 
published  Avill  be  found  in  the  Appendi.x. 

Attention  in  England  is  now  gradually  being 
aroused  and  public  interest  stimulated ; and  it  is  to 
be  hoped  before  long  that  decided  action  for  the  more 
direct  prevention  of  tuberculosis  will  be  instituted. 
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Leaflets  puhiished  hu  the  Katio-nal 
Association  for  the  Prevention 
of  Tubercnlosit, 

3.  Rules  of  Victoria  Hospital,  Edinburgh. 

4.  Tuberculin  Test  in  Cattle. 

5.  Recommendations  of  the  Second  Royal  Commission 

ON  Tuberculosis. 

1.  How  TO  Prevent  Consumption. 

Consumption  (with  other  forms  of  tuberculosis)  causes  one 
death  in  every  eight  in  this  country.  Of  all  deaths  in  the 
United  Kingdom  between  the  ages  of  twenty-five  and  thirty- 
five  nearly  one-half  are  cine  to  consumption. 

It  gives  rise  to  a vast  amount  of  suffering  and  permanent 
ill-health.  It  is  calculated  that  in  Great  Britain  at  the  present 
moment  at  least  a quarter  of  a million  persons  are  suffering 
from  it. 

The  disease  is  preventable. 

Its  predisposing  cause  is  a low  .state  of  health,  such  as  may 
be  inherited,  or  may  be  induced  by  overcrowding  ; the  stuffy 
air  of  ill- ventilated  rooms  ; dirty,  dark,  and  damp  dwellings  ; 
bad  or  insufficient  food  ; intemperance  ; and  infectious  fevers, 
or  other  illnesses. 

Consumption  is,  however,  contracted  by  taking  into  the 
system  the  germ  or  microbe  of  the  disease,  either  in  the  dust 
of  the  air,  or  in  food  and  drink  (principally  unboiled  milk). 

These  germs  are  only  derived  from  persons  or  animals 
already  suffering  from  consumption,  or  some  other  form  of 
tuberculosis.  They  are  found  in  vast  numbers  in  the  phlegm, 
spit,  or  expectoration  of  a consumptive  person. 

In  a moist  state  this  expectoration  does  not  infect  the  air, 
but  if  allowed  to  dry  and  become  dust  it  is  exceedingly 
dangerous,  and  is  then  the  chief  means  by  which  the  disease 
is  spread  from  person  to  peuson. 

P 


1.  “ How  TO  Prevent  Consumption.” 

2.  “ Fresh  Air  and  Ventil.vtion.” 
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There  is  practically  no  risk  of  contracting  the  disease  from 
the  breath  of  a consumptive  person. 

There  is  no  objection  to  a consumptive  invalid  being 
closely  attended  upon  by  healthy  persons,  who  may  also  share 
the  same  bedroom,  though  not  the  .same  bed. 

Precautions. — The  spit  of  the  consumptive  being  the  chief 
cause  of  the  spread  of  consumption,  it  is  e.ssential  for  the 
protection  of  their  own  families,  and  to  prevent  the  spread  of 
the  disease  among  the  general  public,  that  the  following 
simjtle  precautions  be  taken  by  consumptive  persons  : — 

The  consumptive  person  must  not  expectorate  about  the 
house,  nor  on  the  door  of  any  cab,  omnibus,  tram-car,  railway 
carriage,  or  other  conveyance.  Spitting  about  the  streets,  or 
in  any  public  buildings  (churches,  schools,  theatre.s,  railway 
stations,  etc.),  is  a dangerous  as  well  as  a dlthy  habit. 

The  consumptive  person  must  not  expectorate  anywhere 
except  into  a special  vessel  or  cup  kei>t  for  the  purpo.se,  and 
containing  a little  water. 

When  out  of  doors,  a small,  wide-mouthed  bottle  with  a 
well-fitting  cork,  or  a ]»ocket  spittoon,  which  may  be  obtained 
from  any  chemist,  should  be  used. 

The  sjut  or  ex[>ectoration  must  be  carefully  burnt  in  the 
dre,  at  least  once  daily  ; this  is  the  simplest,  quickest,  and 
safest  way  of  destroying  the  germs  it  contains. 

When  there  is  no  die,  tlie  expectoration  may  be  washed 
into  the  drain  or  buried  in  the  earth. 

The  cup  and  spittoon  must  then  be  kept  in  boiling  water 
for  ten  minutes  before  being  thoroughly  cleaned. 

When  not  provided  with  a proper  vessel,  a consumptive 
person  must  not  spit  into  a handkerchief,  but  into  a piece  of 
rag  or  paper,  which  must  be  burnt. 

Consumptive  persons  must  not  swallow  their  phlegm,  as, 
by  so  doing,  the  disease  may  be  conveyed  to  parts  of  the  body 
not  already  affected. 

A consumptive  person  must  not  kiss,  or  be  ki.ssed,  on  the 
mouth. 

Oenernl  Precautions  to  he  Observed: — 

All  rooms  occuiiied  by  consumptive  persons  should  be  as 
free  from  damp,  and  as  well  lighted  and  ventilated  as  possible. 
Fresh  air,  light,  and  sumshine  are  mo.st  important  preventives 
of  consumption.  Overcrowding  should  be  avoided. 

No  chimney  should  ever  be  blocked  up,  and  windows 
should  be  kept  open  as  much  as  possible. 

‘Cleanliness  and  good  sanitary  surroundings  are  important, 
both  for  the  prevention  and  for  the  cure  of  consumotion. 
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Rooms,  passages,  and  staircases  must  be  kept  free  from 
dust.  Where  there  is  dust  there  is  danger.  Do  not  chase 
dust  about,  or  stir  it  up.  Use  damp  dusters.  Use  plenty  of 
tea-leaves,  or  damp  sawdust,  for  sweeping  up  the  floor.  Boil 
the  dusters  ; burn  the  tea-leaves  and  sawdust. 

Milk,  especially  that  used  for  children  and  invalids,  should 
be  boiled  or  sterilised.  Meat  should  be  well  cooked. 

In  the  event  of  a death  from  consumption  the  room 
occupied  by  the  invalid  should  not  be  used  again  until  it  has 
been  thoroughly  cleansed ; advice  may  be  sought  from  the 
local  sanitary  authority. 

2.  Fresh  Air  and  Ventil.-vtion. 

Ventilation  by  means  of  fresh  air  is  most  important  for 
the  preservation  of  health.  This  applies  to  children  as  much 
as  to  adults. 

Want  of  proper  ventilation  predisposes  to  various  forms 
of  disease,  especially  to  consumption  and  other  forms  of 
tuberculosis,  by  bringing  about  a low  state  of  health. 

In  order  to  prevent  the  development  and  the  spread  of 
consumption,  fresh  air  and  proper  ventilation  are  essential  in 
factories,  workshops  and  offices,  particularly  w'here  the  work 
carried  on  is  associated  with  gaseous  fumes  or  fine  dust. 

The  better  the  ventilation,  the  greater  the  worker’s  power. 

The  breath  from  the  lungs  contains  foul  organic  matter 
which  is  highly  poisonous. 

The  air  containing  this  foul  organic  matter  must  be  quickly 
removed  from  living-  and  sleeping-rooms,  and  also  from 
workrooms,  schools,  churches,  places  of  entertainment,  public 
vehicles,  etc. 

If  not  removed  by  efficient  ventilation,  the  foul  air  is 
breathed  again  and  again,  and  so  poisons  the  blood. 

This  is  a common  cause  of  headache,  nausea,  loss  of 
appetite,  lassitude,  anaemia,  poorness  of  blood,  and  chronic 
ill-health,  predisposing  to  consumption  and  other  diseases. 

Overcrowding  is  dangerous  and  injurious  to  health  where- 
ever  it  occurs,  and  should  therefore  be  avoided. 

When  a room,  on  entering  it  directly  from  the  open  air, 
smells  close  and  stuffy,  the  foul  air  it  contains  is  not  fit  to 
breathe,  and  more  fresh  air  is  required. 

Windows  should  be  made  to  open  to  the  external  air,  and 
should  be  kept  open  day  and  night,  unless  this  is  forbidden  by 
the  medical  adviser. 

A free  supply  of  fre.sh  air  is  secured  by  widely  opening  the 
window  at  the  top,  or  by  opening  the  bottom  sash  about  four 
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inches,  and  inserting  between  the  window-frame  and  the  sill  a 
piece  of  wood  the  whole  width  of  the  window,  so  that  the  air 
enters,  in  the  former  case,  at  the  ton  of  the  room,  in  the  latter 
case,  between  the  sashes  at  the  micldle  of  the  window,  and  in 
an  upward  direction. 

Open  spaces  around  buildings  are  necessary  to  allow  access 
of  fresh  air. 

Back-to-back  houses  and  cellar  tenements  are  unlit  for 
human  habitation. 

Fresh  air  and  sunlight  kill  disease  germs.  Every  room  in 
which  there  has  been  a case  of  infectious  disease  must  be 
specially  well  ventilated. 

Every  room,  especially  if  u.sed  for  sleeping  in,  should  have 
an  open  fireplace. 

Never  block  up  the  fireplace  or  the  chimney.  If  there  be 
a register,  never  close  it. 

Booms  — especially  bedrooms  — staircases,  and  passages 
should  be  frequently  flooded  with  fresh  air  by  opening  all  the 
windows  and  iloors.  This  is  particularly  necessary  after 
crowded  gatherings  in  churches,  schoolrooms,  hotels,  theatres, 
public  halls,  etc. 

The  air  of  a room  can  never  he  jmre  if  the  room  be  dirUf. 

Bemember  that  the  air  of  rooms  is  rendered  impure  by 
burning  in  them  gas  or  oil  for  lighting,  heating,  or  cooking. 

:f.  Bulks  for  Consumptive  Patients  and  those  looking 

AFTER  THEM. 

{Arramjed  for  the  Victoria  Hospital  for  Consumption, 
Edinhunjh,  1st  Jamiary,  1891.) 

Con.suuiption  is  a communicable  disease.  It  may  pass  from 
person  to  person,  it  may  pass  from  one  lung  to  the  other,  or 
n-om  one  organ  to  another. 

The  chief  source  of  infection  is  the  e.xpectoration  of  the 
consumptive.  The  great  danger  lies  in  the  drying  of  the  ex- 
pectoration, and  the  blowing  about  of  the  dried  infectious 
material.  j r • 

The  spread  of  consumption  can  be  largely  prevented,  ft 
the  succeeding  directions  he  obeyed,  there  need  he  no  serious 
danger  in  ordinary  intercourse  with  patients.  The  breath  of 
the  consumptive  is  not  directly  infectious.  _ _ 

The  patient  should  expectorate  into  ajar  or  cup  containing 
a tablespoonful  of  carbolic  acid  (1  to  20)  or  other  disinfectant. 

The  vessel  should  be  changed  once  in  twelve^  hours,  or 
oftener.  It  should  be  cleansed  by  being  filled  up  with  boiling 
water.  The  combined  contents  should  be  poured  down  the 
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water-closet.  The  vessel  should  then  be  washed  with  boilinr/ 
water. 

When  the  patient  is  out  of  doors,  he  should  carry  a pocket 
spitting  flask  (such  as  Dettweiler’s,  or  the  Victoria  Hospital 
simpler  model).*  The  flask  should  be  used  and  cleansed  like 
the  jar.  The  patient  .should  never  spit  on  the  streets. 

The  patient  should  not  use  handkerchiefs  for  expectoration. 
If  this  ever  has  to  be  done,  the  handkerchief  should  be  of  an 
inexpensive  material,  that  it  may  be  burned  after  use. 
Squares  of  rag  or  paper,  which  may  be  used  for  convenience, 
should  be  similarly  treated. 

The  expectoration  should  on  no  account  be  swallowed,  for 
thereby  the  disease  may  pass  to  other  organs. 

• Consumptive  patients  should  avoid  kissing. 

Consumptive  mothers  should  not  suckle. 

If  expectoration  has  been  accidentally  deposited  on  the 
floor  or  other  object,  it  should  be  wiped  up  and  burned,  and 
the  surface  of  the  object  cleansed  with  strong  disinfectant. 

Rooms  which  have  been  long  occupied  by  a consumptive 
patient  should,  before  occupation  by  someone  else,  be  carefully 
disinfected,  as  after  other  infectious  disease. 

Fresh  Air  is  the  food  of  the  lungs.  Therefore,  see  that 
the  lungs  be  not  starved. 

(A)  By  Day.— The  patient  should  occupy  as  airy  a room  as 
possible.  It  must  be  scrupulously  dry,  and  preferably  removed 
from  the  ground.  The  window  should  be  freely  oiien.  When 
able,  the  patient  should  be  out  of  doors  once  or  several  times 
during  the  day.  He  must  avoid  over-eflfort,  and  damp,  or 
chill,  whicli  would  counteract  the  benefit. 

(B)  By  Night. — He  should  sleep  alone.  The  bedroom 
should  be  large  and  airy.  The  window  should  be  kept  open, 
less  or  more  according  to  the  season. 

4.  Tuberculin  Test. 

The  following  directions  are  quoted  by  Knopf, f 
and  are  those  issued  by  Professor  Leonard  Pearson, 
the  State  veterinarian  of  the  State  of  Pennsylvania : — 

Directiom  for  Inspecting  Herds  foi'  Tuberculosis. 

“ Inspection  should  be  carried  on  while  the  herd  is  stabled. 
If  it  is  necessary  to  stable  animals  under  unusual  conditions 

* See  Baildoii’s  sputum  bottle,  p.  128. 

t “Prophylaxis  and  Treatment  of  Pulmonary  Tuberculosis.” 
S.  A.  Knopf. 
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or  among  unusual  surroundings  that  make  them  uneasy  and 
excited,  the  tuberculin  test  should  be  postponed  until  the 
cattle  have  become  accustomed  to  the  conditions  they  are 
subjected  to,  and  then  begin  with  a careful  physical  examina- 
tion of  each  animal.  This  is  essential,  because  in  some  severe 
cases  of  tuberculosis  no  reaction  follows  the  injection  of 
tuberculin,  but  experience  has  shown  that  these  cases  can  be 
discovered  by  physical  examination.  This  examination  should 
be  complete,  and  include  a careful  examination  of  the  udder  and 
of  the  superficial  lymphatic  glands  and  auscultation  of  the  lungs. 

“ Each  animal  should  be  numbered  or  described  in  such  a 
way  that  it  can  be  recognised  without  difficulty.  It  is  well  to 
number  the  stalls  with  chalk,  and  transfer  these  numbers  to 
the  temperature  sheet,  so  that  the  temperature  of  each  animal 
can  be  recorded  in  its  appropriate  place  without  danger  of 
confusion.  The  following  procedure  has  been  used  extensively, 
and  has  given  excellent  results : — 

“(a)  Take  the  temperature  of  each  auimal  to  be  tested  at 
least  twice,  at  intervals  of  three  hours,  before  tuber- 
culin is  injected. 

“(/>)  Inject  the  tuberculin*  in  the  evening,  preferably 
between  the  hours  of  six  and  nine.  The  injection 
should  be  made  with  a carefully  sterilised  hypodermic 
syringe.  The  mo.st  convenient  point  for  injection  is 
back  of  the  left  scapula.  Prior  to  the  injection  the 
skin  should  be  wa.sned  carefully  with  a 5 per  cent, 
solution  of  creoline  or  other  antiseptic. 

“ (c)  The  temperature  should  be  taken  nine  hours  after 
the  injection,  and  temperature  measurements  repeated 
at  regular  intervals  of  two  or  three  hours  until  the 
sixteenth  hour  after  the  injection. 

“ (d)  When  there  is  no  elevation  of  temperature  at  this 
time  (sixteen  hours  after  injection),  the  examination 
may  be  discontinued  ; but  if  the  temperature  shows 
an  upward  tendency,  measurements  must  be  con- 
tinued until  a distinct  reaction  is  recognised,  or  until 
the  temjjerature  begins  to  fall. 

“(e)  If  a reaction  is  detected  prior  to  the  sixteenth  hour, 
the  measurements  of  temperature  should  be  continued 
until  the  expiration  of  this  period. 

“(./■)  The  thermometers  used  for  this  work  should  be 

• Average  dose,  0-25  c.c.  In  diluting  for  an  injection,  a 10  per 
cent,  solution  of  tuberculin  is  made  by  adding  9 jmrts  of  a 1 per 
cent,  solution  of  ac.  carbol. 
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accurate,  and  if  several  are  used  they  should  be 
compared  before  the  examination  is  commenced. 

“(f/)  If  there  is  an  unusual  change  of  temperature  of  the 
stable,  or  a sudden  change  of  weather,  this  fact 
should  be  recorded  on  the  report-blank. 

“ h)  If  a cow  is  in  a febrile  condition  when  the  initial 
temperatures  are  taken,  tuberculin  should  not  be 
used  on  her,  because  in  this  case  the  temperature  curve 
is  irregular  and  the  result  of  the  test  uncertain. 

“ i)  Cows  should  not  be  tested  within  a few  days  before 
or  after  calving,  for  experience  has  shown  that  the 
i-esult  at  these  times  may  be  misleading. 

“O  The  tuberculin  test  is  not  recommended  for  calves 
under  three  months  old. 

“(^)  In  old,  emaciated  animals  or  retests  use  twice  the 
usual  dose  of  tuberculin. 

“ In  reporting  upon  the  examination  of  the  herd,  the  large 
temperature  sheets  should  be  filled  out  and  returned,  together 
with  a more  detailed  record  for  each  animal  that  proves  to  be 
tuberculous.  This  detailed  report  should  be  made  out  on  the 
individual  report-blanks  provided  for  this  purpose. 

“ Condemned  cattle  must  be  removed  from  the  herd  and 
kept  away  from  those  that  are  healthy. 

“ In  special  cases  inspectors  may  be  directed  to  destroy  and 
make  post-mortem  examinations  upon  the  condemned  animals 
as  soon  as  they  are  recognised,  but  this  must  only  be  done  when 
directions  to  this  effect  are  given  in  the  original  letter  of  advice. 

“ In  making  post-mortems  the  carca.ses  should  be  thoroughly 
inspected,  and  all  of  the  organs  mentioned  on  the  blank  for 
reporting  this  work  should  be  examined.” 

In  England  the  dose  used  is  somewhat  larger, and  the 
following  simple  practical  directions  lor  using  tuberculin 
are  issued  by  the  Koyal  Veterinary  College,  London. 

1.  While  under  the  tuberculin  test  cattle  ought  to  be 

kept  in  the  house,  fed  on  their  usual  food,  and  pro- 
tected from  draughts.  They  ought  not  to  be  allowed 
to  drink  large  quantities  of  cold  water  between  the 
sixth  and  fifteenth  hours  after  injection.  It  is  well 
to  take  their  temperatures  at  least  once  on  the  day 
preceding  the  test. 

2.  The  dose  of  tuberculin  for  a medium-sized  cow  is 

3 cubic  centimetres,  or  50  minims,  and  it  may  be 
varied  above  or  below  that  according  to  the  size  of 
the  animal.  Large  bulls  ought  to  receive  4 cc. 
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3.  It  ought  to  be  injected  under  the  skin  witli  a clean 

hj'podennic  syringe.  The  most  convenient  points  are 
in  front  of  the  shoulder,  or  on  the  chest  wall  behind 
the  point  of  the  elbow.  The  best  form  of  syringe  is 
one  with  an  asbestos  piston,  as  the  whole  instrument 
may  be  sterilised  by  boiling  it  in  water  for  live 
minutes  before  use. 

4.  The  tuberculin  must  be  injected  into  the  subcutaneous 

connective  tissue,  and  care  must  be  taken  that  the 
whole  dose  is  introduced. 

5.  The  temperature  muse  be  taken  at  the  time  of  injection, 

and  at  the  ninth,  twelfth,  and  fifteenth  hoursafterwards 
G.  Animals  in  which  the  temperature  during  the  fifteen 
hours  following  the  injection  rises  gradualln  to  104° 
or  more  may  be  classed  as  tuberculons,  and  those  in 
which  it  remains  under  103®  as  not  hiherculons.  When 
the  maximum  temperature  attained  is  under  104®  but 
over  103°  the  case  must  be  considered  doubtful,  and 
the  animal  may  be  re  tested  after  a month. 

7.  This  test  is  not  reliable  in  the  case  of  animals  in  the 

last  stage  of  the  disease,  or  in  those  in  which  the 
temperature  is  over  103°  before  injection. 

8.  The  tuberculin  should  be  kept  in  a cool  place,  and 

protected  from  light.  Should  it  become  turbid  or 
cloudy  it  must  not  be  u.sed. 

9.  The  tuberculin  test  does  not  render  the  milk  in  any 

way  injurious. 

The  report  issued  by  Professor  McFadyean  for 
1S98  gives  further  interesting  information  with 
regard  to  the  test.* 

O 

5.  Kkc'ommknuations  ok  thk  Second  Royal  Commission 
ON  Tubekculosis. 

Meat. 

A . — Shuifihter-houses. 

1.  We  recommend  that  in  all  towns  and  municipal  boroughs 
in  England  and  Wales,  and  in  Ireland,  powers  be  conferred  on 
the  authorities  similar  to  those  conferred  on  Scottish  cor- 
porations and  municipalities  by  the  Burgh  Police  (Scotland) 
Act,  1892,  viz. 

(«)  When  the  local  authority  in  any  town  or  urban 
district  in  England  and  Wales  and  Ireland  have 
• Annual  Report  for  1898  from  the  rrincipal  of  the  Royal 
Veterinary  College. 
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provided  a public  slaughter-house  power  be  conferred 
on  them  to  declare  that  no  other  place  within  the 
town  or  borough  shall  be  used  for  slaughtering, 
except  that  a period  of  three  years  be  allowed  to  the 
owners  of  existing  registered  private  slaughter-houses 
to  apply  their  premises  to  other  purposes.  The  term 
of  three  years  to  date,  in  those  places  where  adequate 
public  slaughter-houses  already  exist,  from  the  public 
announcement  by  the  local  authority  that  the  use  of 
such  public  slaughter-houses  is  obligatory,  or,  in 
those  places  where  public  slaughter-houses  have  not 
been  erected,  from  the  public  announcement  by  the 
local  authority  that  tenders  for  their  erection  have 
been  accepted. 

(6)  That  local  authorities  be  empowered  to  require  all 
meat  slaughtered  elsewhere  than  in  a public  slaughter- 
house, and  brought  into  the  district  for  sale,  to  be 
taken  to  a place  or  places  where  such  meat  may  be 
inspected ; and  that  local  authorities  be  empowered 
to  make  a charge  to  cover  the  reasonable  expenses 
attendant  on  such  inspection. 

(c)  That  when  a public  slaughter-house  has  been  estab- 
lished, inspectors  shall  be  engaged  to  inspect  all 
animals  immediately  after  slaughter,  and  stamp  the 
joints  of  all  carcases  passed  as  sound. 

2.  It  appears  desirable  that  in  London  the  provision  of 
public  in  substitution  for  private  slaughter-houses  should  be 
considered  in  respect  to  the  needs  of  London  as  a whole,  and 
in  determining  their  positions  regard  must  be  had  for  the 
convenient  conveyance  of  animals  by  railway  from  the  market 
beyond  the  limits  of  London,  as  well  as  from  the  Islington 
market,  to  the  public  slaughter-houses  which  should  be  pro- 
vided. At  the  present  time  no  administrative  authority  has 
statutory  power  authorising  it  to  provide  public  slaughter- 
houses other  than  for  the  slaughter  of  foreign  cattle  at  the 
port  of  debarkation. 

3.  With  regard  to  slaughter-houses  in  rural  districts,  the 
ca.se  is  not  so  easy  to  deal  with.  But  the  difficulty  is  one  that 
must  be  faced,  otherwise  there  will  be  a dangerous  tendency 
to  send  unwholesome  animals  to  be  slaughtered  and  sold  in 
small  villages  where  they  will  escape  inspection.  We  recom- 
mend, therefore,  that  in  Great  Britain  the  inspection  of  meat 
in  rural  districts  be  administered  by  the  county  councils.  In 
Ireland  the  duty  of  carrying  out  inspection  ought  to  devolve 
upon  authorities  corresponding  as  nearly  as  possible  to  those 
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charged  with  that  duty  in  England  and  Scotland.  In  view  of 
the  announced  intention  of  the  Government  to  introduce  a 
new  scheme  of  local  government  into  Ireland  we  refrain  from 
specifying  the  exact  machinery  which  .should  be  employed. 

4.  We  recommend  further  that  it  shall  not  be  lawful  to 
offer  for  sale  the  meat  of  any  animal  which  has  not  been 
killed  in  a duly  licensed  slaughter-house. 

B.—  Qualijication  of  Meat  Inspectors. 

5.  We  recommend  that  in  future  no  person  be  permitted 
to  act  as  a meat  inspector  until  he  has  passed  a qualifying 
examination,  before  such  authority  as  may  be  prescribed  by 
the  Local  Government  Board  (or  Board  of  Agriculture),  on  the 
following  subjects : — 

(rt)  The  law  of  meat  inspection,  and  such  byelaws,  regula- 
tions, etc.,  as  may  be  in  force  at  the  time  he  presents 
himself  for  examination. 

(h)  The  names  and  situations  of  the  or^us  of  the  body. 

(c)  Signs  of  health  and  disease  in  animals  destined  for 

food,  both  when  alive  and  after  slaughter. 

(d)  The  appearance  and  character  of  fresh  meat,  organs, 
fat,  and  blood,  and  the  conditions  rendering  them,  or 
preparations  from  them,  fit  or  unfit  for  human  food. 

C. — Tuher<yulosis  in  Animals  intended  for  Food. 

(i.  We  recommend  that  the  Local  Government  Board  be 
empowered  to  issue  instructions  from  time  to  time  for  the 
guidance  of  meat  inspectors,  prescribing  the  degree  of 
tubercular  disease  which,  in  the  opinion  of  the  Board,  should 
cause  a carca.se,  or  part  tnereof,  to  oe  seized. 

Bending  the  issue  of  such  instructions  we  are  of  opinion 
that  the  following  princijfies  should  be  observed  in  the  in- 
spection of  tuberculous  carcases  of  cattle  ; — 

(»0  When  there  is  miliary  tuber- ' 

culosis  of  both  lungs  

(6)  A\'hen  tuberculous  le.sions  are 
j)resent  on  the  pleura  and  peri- 
toneum   

(c)  When  tuberculous  lesions  are 
present  on  the  muscular  system, 
or  in  the  lymphatic  glands  em- 
bedded in  or  between  the 

muscles 

id)  When  tuberculous  lesions  exist 
in  any  part  of  an  emaciated 
carca.se  


The  entire  carcase 
)-and  all  the  organs 
may  be  seized. 
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a)  When  the  lesions  are  confined" 
to  the  lungs  and  the  thoracic 
lymphatic  glands 

(6)  When  the  lesions  ai'e  confined 

to  the  liver  

(c)  When  the  lesions  are  confined  1 
to  the  pharyngeal  lymphatic  f 

glands  -V  

{d)  When  the  lesions  are  confined 
to  any  combination  of  the  fore- 
going, but  are  collectively  small 
in  extent J 


The  carcase,  if 
other\vise  healthy, 
shall  not  be  con- 
demned, but  every 
part  of  it  contain- 
ing tuberculous 
lesions  shall  be 
seized. 


In  view  of  the  greater  tendency  to  generalisation  of  tuber- 
culosis in  the  pig,  we  consider  that  the  presence  of  tubercular 
deposit  in  any  degree  should  involve  seizure  of  the  whole 
carcase  and  of  the  organs. 

In  respect  of  foreign  dead  meat,  seizure  shall  ensue  in 
every  case  where  the  pleura  have  been  “ stripped.” 


Milk. 

D. — Diseases  in  the  Udders  of  Coivs. 

7.  We  recommend  that  notification  of  every  disease  in  the 
udder  shall  be  made  compulsory,  under  penalty,  on  the  owners 
of  all  cows,  whether  in  private  dairies  or  those  of  which  the 
milk  is  offered  for  sale. 

8.  We  recommend  that  for  the  purpose  of  excluding  from 
their  districts  the  milk  of  cows  affected  with  tuberculosis  of 
the  udder,  or  exhibiting  clinical  symptoms  of  the  disease, 
local  authorities  should  be  given  powers  somewhat  similar  to 
those  of  sections  24 — 27  of  the  Glasgow  Police  (Amendment) 
Act,  with  power  to  slaughter  such  cows  subject  to  compensa- 
tion under  the  conditions  named  in  the  Keport. 

9.  We  also  recommend  that  powers  shall  be  given  to  local 
authorities  to  take  samples  and  make  analyses  from  time  to 
time  of  the  milk  produced  or  sold  in  their  districts,  and  that 
milk  vendors  shall  be  required  to  supply  suflHcient  information 
as  to  the  sources  from  which  their  milk  is  derived. 

At  ports  where  milk  and  milk  products  are  received  from 
foreign  countries,  any  costs  that  may  be  thus  incurred  in  their 
examination  shall  be  born  by  the  importers. 


E. — Cowsheds,  Byres,  etc. 

10.  We  recommend  that  the  Local  Government  Board  be 
empowered  to  require  local  authorities  to  adopt  regulations  as 
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to  dairies,  cowsheds,  etc.,  where  that  shall  be  found  not  to 
have  been  done  already. 

11.  That  in  future  no  cowshed,  l)yre,  or  shippon,  other  tlian 
those  already  registered,  .shall  be  permitted  or  registered  in 
urban  districts  within  100  feet  of  any  dwelling-house;  and 
that  the  discontinuance  of  any  one  already  existing  shall  be 
ordered  on  the  certificate,  either  of  the  medical  officer  of 
health  that  it  is  injurious  to  the  health  of  human  beings 
residing  near  it,  or  of  the  veterinary  inspector  that  it  is  not  a 
place  wherein  co\ys  ought  to  be  kept  for  the  purpose  of  milk 
supply,  and  that  it  is  incapable  of  being  made  so. 

12.  That  the  conditions  of  the  attached  cowsheds  that  shall 
warrant  the  registering  of  a dairy  in  a populous  place,  whether 
technically  urtjan  or  rural,  in  the  future  shall  include  the 
following : — 

1.  An  impervious  fioor. 

2.  A sufficient  water  supply  for  flushing. 

3.  Proner  drainage. 

4.  A aejwt  for  the  manure  at  a sufficient  distance  from 

the  byres. 

5.  A minimum  cubic  contents  as  regards  such  districts  of 

from  6(X)  to  800  feet  for  each  adult  beast  varying 
according  to  the  average  weight  of  the  animals. 

6.  A minimum  floor  space  of  50  feet  to  each  adult  beast. 

7.  Sufficient  light  and  ventilation. 

While  we  have  pre.scribed  a minimum  cubic  contents  and 
floor  siiace  without  mentioning  definite  dimensions  aflfecting 
ventilation  and  lighting,  we  are  distinctly  of  opinion  that  these 
are  by  far  the  most  im])ortant,  and  that  requirements  as  to 
cubic  and  floor  apace  are  mainly  of  value  as  tending  to 
facilitate  adequate  movement  of  air. 

Existing  cowsheds  should  be  obliged  to  conform  to  the 
]»re.scribed  regulations  within  a period  of  twelve  months  from 
the  time  of  the  regulations  coming  into  force. 

13.  The  .same  conditions  as  those  recommended  for 
i)opulous  places  should  apply  to  cowsheds  in  .sparsely  popu- 
lated ]ilaces,  except  in  so  far  as  cubic  contents  ner  cow  are 
concerned  ; as  regards  these  cubic  contents,  sucn  space  per 
cow  should  be  provided  as  would,  in  view  of  the  surrounding 
circumstance.s,  secure  reasonable  ventilation  without  draught. 
But  the  physical  circumstances  prevailing  in  different  localities 
.being  so  various,  we  do  not  find  it  practicable  to  pre.scribe 
uniform  minimum  requirements  in  this  respect. 

14.  We  recommend  that  where  cows  housed  in  one  district 
supply  milk  to  another  district,  the  local  authority  of  the 
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district  in  which  the  cows  are  housed  shall  be  bound,  when 
required,  to  supply  to  the  local  authority  of  the  district  in 
which  the  milk  is  sold  or  consumed  full  information  and 
veterinary  reports  regarding  the  condition  of  the  cows,  byres, 
etc.,  whence  the  milk  is  drawn.  Where  the  local  authority  of 
one  district  are  dissatisfied  with  the  reports  so  obtained,  they 
may  apply  to  the  Local  Government  Board,  with  a view  to 
an  independent  inspection  and  report  being  made. 

F. — Elimination  of  Bovine  Tuberculosis. 

15.  We  recommend  that  funds  be  placed  at  the  disposal  of 
the  Board  of  Agriculture  in  England  and  Scotland,  and  of  the 
Veterinary  Depai’tment  of  the  Privy  Council  in  Ireland,  for 
the  preparation  of  commercial  tuberculin,  and  that  stock- 
owners  be  encouraged  to  test  their  animals  by  the  offer  of  a 
gratuitous  supply  of  tuberculin  and  the  gratuitous  services  of 
a veterinary  .surgeon  on  certain  conditions. 

These  conditions  shall  be — 

{a)  That  the  test  be  applied  by  a veterinary  surgeon. 

(/;)  That  tuberculin  be  supplied  only  to  such  owners  as 
will  undertake  to  isolate  reacting  animals  from 
healthy  ones. 

(c)  That  the  stock  to  be  tested  shall  be  kept  under  satis- 
factory sanitary  conditions,  and  more  especially  that 
sufficient  air  space,  ventilation,  and  light  be  provided 
in  the  buildings  occupied  by  the  animals. 

16.  We  recommend  that  the  Board  of  Agriculture  in  Eng- 
land and  Scotland  and  the  Veterinary  Department  of  the 
Privy  Council  in  Ireland  undertake  the  circulation  among 
agricultural  societies  of  instruction  for  the  proper  use  of  the 
tuberculin  test,  with  explanation  of  the  significance  of  reaction, 
and  directions  for  effective  isolation  of  reacting  animals. 

The  Commission  desire  to  place  on  record  their  sense  of 
the  services  rendered  by  their  Secretary,  Mr.  T.  M.  Legge, 
whose  professional  knowledge  has  rendered  him  of  great 
assistance  in  the  inquiry,  while  his  acquaintance  with  French 
and  German  has  enabled  him  to  translate  for  the  use  of  the 
Commission  a large  number  of  valuable  reports,  returns,  and 
other  documents  in  these  languages,  and  to  conduct  an  ex- 
tensive correspondence  with  continental  authorities. 
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Abattoirs,  Continental,  135 
Abscess,  Tubercular,  Cold,  72 
Achtermann,  183 

Action  of  pure  air  on  consumption, 
103 

Acute  tuberculosis,  24 
Adenoid  growths,  31,  89,  110 
Adirondacks,  184 
Age,  Influence  of,  19 
Air  Fresh,  227 

, Sewage,  165 

Airing  of  cities,  150 
Albertsberg  sanatorium,  195,  197 
Alimentary  system,  Tubercle  of,  03 

in  phthisis,  49 

Allbutt,  Cliflord,  158 
Altitudes,  High.  18,  166,  179 
Anatomists’  tubercle,  76 
Anthracosis,  55 
Ape,  Tuberculosis  in,  95 
Appetite  in  phthisis,  197 
Arthaud,  84 
Asthma,  57 
Ascot,  190 

Athens  death  rate,  18 
Atmospheric  impurity,  122 
Auscultation,  53 

Australia  Health  Acts,  123,  148-223 
Auxiliai-y  forces  of  invasion,  88 
Avian  tuberculosis,  9, 102 

Bacilius.  See  Tubercle  bacillus 
Back-to-back  houses,  229 
Bang  of  Denmark,  119,  132 
Baumgarten,  20,  79 
Bedroom  ventilation,  173-5,  182,  196 
Beevor,  Sir  Hugh,  16,  139 
Belfast,  Meat  inspection  in,  133 
Bennett,  Henry,  167,  175 
Berlin  Brandenberg  Society,  218 
Bert,  Paul,  165 
Berthcnson,  175 
Biggs,  Hennan,  151,  221 
Birch-Hirschfeld,  11,  41,  56 
Bladder,  Tubercle  of,  67 
Bovine  tuberculosis,  Elimination  of, 
142,  237 


Bowditch,  124 
Boyd,  Stanley,  7 
Brain  Tubercle  of,  02 
Breath  of  consumptives,  91 
Brehmer,  183,  192 

sanatorium,  191 

British  sanatoria,  189 
Broadbent,  Sir  William,  5,  32,  144 
Bronchial  lymphadenitis,  33 
Bronchiectasis,  57 
Bronchitis,  57,  89 
Broncho-pneumonic  phthisis,  37 
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student  will  look  in  vain  for  the  satisfaction  of  his  wants  . . . Thoroughly  practical 
and  eminently  readable.”— 

Diseases  of  the  Joints  and  Spine. 

By  Howard  Marsh,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery 
at,  St.  Bartholomew's  Hospital,  etc.  Nnu  and  Revised  Edition. 
With  79  Illustrations.  12a.  6d. 

“ This  volume  Is  excellently  planned.  Mr.  Marsh  brings  to  bear  upon  it  keen 
eritical  \c\xxxitr\'*-^Lvv(rpool  MedicO'Chirurpical  Journal. 

Surgical  Diseases  of  the  Ovaries 

and  Fallopian  Tubes,  including  Tubal 
Pregnancy.  By  j.  Bland  Sutton,  F.R.C.s.  with  146 

lllustratibns.  New  and  Enlarged  Edition, 

“ We  have  notliing  but  praise  for  the  contents  of  the  bookl'^Edindurgh  Mtdical 
*}0Hrnal 

Difficult  Labour.  A Guide  to  its  Management.  For 

Students  and  Practitioners.  By  G.  Emest  Herman,  M.B.  Lond., 
F.R.C.P.  With  162  Illustrations.  Seventh  Thousand.  X)£h,  6d, 

**  The  book  Is  well  arranged  and  profusely  Illustrated  with  excellent  diagrams.  It 
is  a decided  acquisition  to  the  literature  of  midwifery,  and  we  have  pleasure  m recom- 
mending it  to  sul  interested  in  the  &\x\>j^cV*—Gtasgo-w  Medical  Journal^ 
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On  the  Origin  and  Progress  of 

Renal  Surgery,  with  Special  Reference  to  Stone  in  the 
Kidney  and  Ureter  ; and  to  the  Surgical  Treatment  of  Calculous 
Anuria.  Being  the  Hunterian  Lectures  for  i8gg.  Together  with  a 
Critical  Examination  of  Subparietal  Injuries  of  the  Ureter.  By 
Henry  Morris,  M.A.,  M.B.  Lond.,  F.R.C.S.,  Surgeon  to,  and 
Lecturer  on  Surgery  at,  the  Middlesex  Hospital,  etc.  etc.  With  28 
Illustrations.  Gn, 

Tumours,  Innocent  and  Malignant: 

Their  Clinical  Characters  and  Appropriate 
Treatment.  By  J.  Bland  Sutton,  F.R.C.S.  with  250 

Engravings  and  9 Plates. 

•‘The  work  is  one  which  will  enhance  the  reputation  of  its  author  as  a surgeon  and 
pathologist.  It  would  give  a poor  conception  of  the  book  if  we  did  not  refer  to  the 
we^th  and  beauty  of  its  illustrations  ...  a work  which  must  have  entailed  on  its 
author  the  expenditure  of  inhnire  labour  and  patience,  and  which  there  can  be  little 
question  will  rank  high  among  works  of  its  class.*’ — The  Lancet, 

Diseases  of  the  Skin.  An  Outline  of  the  Prin- 

ciples and  Practice  of  Dermatology.  By  MalCOlm  Morris, 
F.R.C.S.  Ed.,  Surgeon  to  the  Skin  Department,  St.  Mary's  Hospital, 
London.  Netv  and  Revised  Edition.  With  Two  New  Coloured 
Plates  and  a Number  of  New  Engravings.  iOv.  iid, 

“The  new  edition  of  this  book  has  been  carefully  edited  and  brought  up  to 
date  ...  It  gives  within  a relatively  small  compass  an  account  of  diseases  of  the 
skin  sufficient  for  the  needs  of  all  but  specialists  j to  the  latter,  also,  it  may  be  com- 
mended for  the  accuracy  and  conciseness  with  which  all  that  is  essentia!  in  the  subject 
is  summarised.' Medical  yournat. 

On  Gall=Stones  and  Their  Treat= 

merit.  By  a.  W.  Mayo  Robson,  F.R.C.S.,  Professor  of  Surgery 
in  the  Yorkshire  College  of  the  Victoria  University,  &c.  &c.  Illus- 
trated. 9s. 

“ There  can  be  no  question  that  this  book  well  repays  perusal,  and  will  be  the  work 
to  which  all  practitioners  and  students  will  turn  for  information  on  the  surgery  of  the 
gall-bladder.  ^—Provincial  Medical  youmal. 

Surgical  Diseases  of  Children.  By 

Edmund  Owen,  M.B.,  F.R.C.S.,  Senior  Surgeon  to  the  Hospital 
for  Sick  Children,  Great  Ormond  Street ; Surgeon  to,  and  Lecturer 
on  Surgery  at,  St.  Mary’s  Hospital.  With  5 Chromo  Plates  and  120 
Engravings.  Third  Edition,  Revised  and  Enlarged,  tils. 

" Mr.  Owen’s  volume  will  rank  as  an  invaluable  rlsumi of  the  subject  on  which  it 
reals.” — Medical  Press  and  Circular. 

The  Pulse.  By  Sir  W.  H.  Broadbent,  Bart.,  M.D. 

Senior  Physician  to,  and  Lecturer  on  Clinical  Medicine  at,  St.  Mary  s 
Hospital.  Illustrated  with  52  Sphygmographic  Tracings,  its. 

" There  is  so  much  that  is  Interesting  and  well  done,  that  it  is  hard  to  emphasise 
Wj."—HospitaL 

Ophthalmic  Surgery.  By  R.  Brudenell  Carter, 

F.R.C.S.,  Ophthalmic  Surgeon  to,  and  Lecturer  on  Ophthalmic 
Surgery  at,  St.  George's  Hospital ; and  W.  Adams  Frost,  F.R.C.S., 
Assistant  Ophthalmic  Surgeon  to,  and  j[oint-Lecturer  on  Ophthalmic 
Surgery  at,  St.  George's  Hospital.  With  Chromo  Frontispiece  and 
gi  Engravings.  Second  Edition.  9s. 

"Its  clearness  and  conciseness  will  cause  it  to  be  welcomed  by  students  and  young 
practitioners  as  an  agreeable  and  useful  guide  to  the  modem  practice  of  eye  diseases 
British  Medical  youmal. 
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Diseases  of  the  Rectum  and  Anus. 

By  Cliarles  B.  Ball,  M.Cll.  (Dublin),  F.R.C.S.I.,  Surgeon  and 
CUnioti  1 ^itnher  di  -m  P.  Dun's  HumjiuU.  With  Chromo  Plates  and 
6 1 Lngravmgs.  Second  Edition.  Us. 


" As  a fuU,  clear,  and  trustworthy  description  of  the  diseases  which  It  deals  with,  it  1-, 
certainly  s«ond  to  none  In  the  language.  The  author  Is  evidently  well  read  in  the 
literature  of  the  subject,  and  has  nowhere  failed  to  describe  what  Is  best  up  to  date.  The 
model  of  what  such  a work  should  h^*'^Bristol  Medico-Chirur^al  Journal. 


Diseases  of  the  Breast.  By  Thomas  Bryant, 

F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  Guy’s 
Hospital.  With  8 Chromo  Plates  and  numerous  Engravings.  9s. 

' * Mr.  Bryant  is  so  well  known,  both  as  an  author  and  a surgeon,  that  we  are  absolved 
from  the  necessity  of  speaking  fully  or  critically  of  bis  work."— TAr  Lancet. 


Diseases  of  the  Tongue.  By  h.  t.  Butun, 

F.R.C.S.,  Assistant  Surgeon  to  St.  Bartholomew’s  Hospital.  With 
8 Lhromo  Plates.  9s, 


" Mr.  ButUn  may  be  congratulated  upon  having  written  an  excellent  manual,  scientific 
in  tone,  practical  in  aim,  and  elegant  in  literary  lonn.  The  coloured  plates  rival.  If  not 
excel,  some  of  the  most  careful  specimens  of  art  to  be  found  In  the  pages  of  European 
medical  publications.”— iktdical  Journal. 


Syphilis.  By  Jonathan  Hutchinson,  F.R.S.,  F.R.C.S., 

Consulting  Surgeon  to  the  London  Hospital  and  to  the  Royal 
London  Ophthalmic  Hospital.  With  8 Cl^omo  Plates.  Seventh 
'Thousand  9s, 


" The  student,  no  matter  what  may  be  his  age,  will  find  in  this  compact  treatise  a 
valuable  presentation  of  a vastly  important  subject.  We  know  of  no  better  or  more 
comprehensive  treatise  on  syphilis."— A/irt/fas/  AVwr,  Philadtlphia. 


Surgical  Diseases  of  the  Kidney. 

By  Henry  Morris,  M.B..  F.R.C.S.I  Surgeon  to,  and  Lecturer  on 
Surgery  at,  Middlesex  Hospital.  With  6 Chromo  Plates  and 
numerous  Engravings.  9s, 

**  It  would  be  difficult  to  find  these  subjects  treated  more  carefully  and  thoroughly."— 
British  Msdical  Journal. 

Insanity  and  Allied  Neuroses.  b> 

George  H.  Savage,  M.D.,  Medical  SupcrintcDdent  and  Resident 
Physician  to  Betnlem  Royal  Hospital,  and  Lecturer  on  Mental 
Diseases  at  Guy's  Hospital.  With  numerous  Illustrations.  Eighth 
Thousand,  Us, 

'*  Dr.  Sava,te's  froupln^  of  Insuilty  Is  practical  and  convenient,  and  the  observations 
n each  (troup  are  acute,  extensive,  and  well  arranged.”— TVic  Lancet. 

Clinical  Methods : A Guide  to  the  Practical  Study 

of  Medicine.  By  Robert  Hutchlson,  M.D.,  M.R.C.P.,  Demon- 
stra’or  in  Physiology,  London  Hospital  Medical  College  ; and 
Harry  Rainy,  M.A.,  F.R.C.P.  Ed.,  F.R.S.E.,  University  Tutor 
in  Inimical  Medicine,  Royal  Infirmary,  Edinburgh.  With  137 
Illustrations  and  8 Coloured  Plates.  9s, 

•*  It  Is  fresh.  ters»e.  thoroughly  up  to  <latc,  aud  o'.viously  the  result  of  much  practical 
experience  in  teaching  on  the  ptirt  of  both  authors.  An  a'>undance  of  good  material 
1%  crowded  Into  the  volume,  and  the  standard  of  accuracy  maintaiued  Is  very  high. 
We  liave  verv  littl^  doubt  that  this  book  will  rapidly  win  tor  Itself  a large  measure  of 
success," — The  I.an.et. 

Diseases  of  the  Ear.  By  A.  Marmaduke  Sheild, 

M.B.  Cantab.,  F.R.C.S.  Eng.  With  4 Coloured  Plates  and 
34  Woodcut  Illustrations.  JOs.iid. 

" This  compact  and  h.mdy  little  work  contains  practically  all  that  Is  required  by  the 
student  or  the  general  practitioner  in  the  way  of  a guide  to  the  diagnosis  and  treatment 
of  diseases  of  the  ear."— Medical  Journal, 
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Food  in  Health  and  Disease.  Ky 

I.  Burney  Yeo,  M.D.,  F.R.C.P.,  Professor  of  ihe  Princinles  and 
Practice  of  vledicinc  m Kings  College.  and  Enlarged 

Edition,  i Oh,  tUl. 

•*  We  think  that  Dr.  Yeo  is  to  be  congratulated  on  having  accomplished  his  desire  ; 
we  became  more  and  more  favourably  impressed  with  the  work  as  we  r,vnl  through  the 
various  chapters,  and  we  have  no  doubt  that  it  will  attain  as  it  deserves,  a great  success. 
— T/u  La  nett. 


MANUALS  FOR 

Students  of  Medicine 

Published  by  CASSELL  cfc  COMPANY. 


Elements  of  Histology.  By  e.  Kiem,  m.d., 

F.R.S.,  Lecturer  on  General  Anatomy  and  Physiology  in  the 
Medical  School  of  St.  Bartholomew's  Hospital,  London;  and  J.  S. 
Edkins,  M.A.,  M.B.,  Joint  Lecturer  and  Demonstrator  of  Physio- 
logy in  the  Medical  School  of  St.  Bartholomew’s  Hospital,  London. 
Revised  and  Enlarged  EditioKy  \\\\x5\X2X\QVi^.  7«.  tiU» 

'*  A work  which  must  of  necessity  command  a universal  success.  It  is  just  exactly 
what  has  long  been  a desideratum  among  students.”—yl/edt<ra/  Press  and  Circular, 

Hygiene  and  Public  Health.  By  b. 

Arthur  Whitelegge,  M.D.,  B.Sc.  Loud.,  D.P.H.  Camb., 
Medical  Officer  ot  Health  to  the  West  Riding  County  Council. 
With  23  Illustrations.  Seventh  Thousand.  7n,  6d. 

*'  It  Is  In  every  way  perfectly  reliable,  and  In  accordance  with  the  most  recently 
acquired  knowledge." — British  Medical  Jour>tal, 

Elements  of  Surgical  Pathology. 

By  A.  J.  Pepper,  M.S.,  M.B.,  F.R.C.S.,  Surgeon  and  Teacher  of 
Practical  Surgery  at  St.  Mary's  Hospital.  Illustrated  with  99  En- 
gravings. Fourth  Edition,  rewritten  and  enlarged.  Sa.  Sd. 

**  A student  engaged  in  surgical  work  will  find  Mr.  Pepper’s  ^ Surgical  Pathology  ' to 
be  an  invaluable  guide,  leading  him  on  to  that  correct  comprehension  of  the  duties  of  a 
practical  and  scientific  surgeon  which  is  the  groundwork  of  the  highest  type  of  British 
Surgery."— A Medical  yonrnal. 

Clinical  Chemistry.  By  CHARLES  H.  RALFE, 

M.D.,  F.R.C.P.,  Physician  at  the  London  Hospital.  With  numerous 
Engravings. 

" The  volume  deals  with  a subject  of  great  and  Increasing  Importance,  which  does 
not  generally  receive  so  much  attention  from  students  as  it  deserves.  The  text  is  concise 
and  lucid,  the  chemical  processes  are  stated  In  chemical  formulae,  and  wherever  they 
could  aid  the  reader  suitable  illustrations  have  been  introduced." — The  Lancet, 

Human  Physiology.  By  henry  power,  m.b., 

F.R.G.S.,  late  Examiner  in  Physiology,  Royal  College  of  Surgeons 
of  England.  Fottrth  and  Enlarged  Edition,  7«-  Od,. 

The  author  has  brought  to  the  elucidation  of  his  subject  the  knowledge  gained  by 
many  years  of  teaching  and  examining,  and  has  communicated  his  thoughts  In  easy,  clear, 
and  forcible  language,  so  that  the  work  is  entirely  brought  within  the  compass  oi  every 
student.  It  supplies  a want  that  has  long  been  felt."-- Lancet, 
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Materia  Medica  and  Therapeutics. 

By  J.  Mitchell  Bruce,  M.D.,  F.R.C.P.,  Lecturer  on  Materia 
Medi^  at  Charing  Cross  Medical  School,  and  Physician  to  the 
Hospital.  A full  account  of  the  many  important  drugs  contained 
in  the  Addendum  to  the  British  Pharmacopoeia,  recently  issued, 
will  be  found  in  the  New  Edition.  7^*  Sd. 

We  welcome  Its  appearance  with  much  pleasure,  and  feel  sure  that  it  will  be 
received  on  all  sides  with  that  favour  which  It  richlv  deserves. Medical 
youmaU 

Surgical  Applied  Anatomy.  By 

FREDERICK  TREVES,  F.R.C.S.  With  6i  Engravings. 
Twentieth  Thousand.  6d, 

**  The  author  of  ‘ Surgical  Applied  Anatomy  ’ is  an  able  writer,  and  Is  also  an  authority 
on  purely  anatomical  questions.  There  are  excellent  paragraphs  on  the  anatomy  ol 
certain  well-known  surgical  affections,  such  as  hip-joint  diseases,  constituting  a feature 
quite  original  in  a work  of  this  class,  yet  In  no  way  beyond  its  proper  scope.”— 

Medical  Recorder. 

A Manual  of  Chemistry  : Inorganic  and 

Organic,  with  an  Introduction  to  the  Study  of  Chemistry.  For  the 
Use  of  Students  of  Medicine.  By  Arthur  P.  Luff,  M.D.,  B.Sc. 
Loud.,  M.R.C.P. ; Fellow  of  the  Institute  of  Chemistry,  etc.  etc. 
With  Dumerou.s  Engravings.  Fourth  Thousand.  7s*  ^d, 

" The  author  is  evidently  a master  of  his  subject,  and  the  work  is  one  which  may  be 
confidently  recommended  to  the  student  otcYi^misXry.'^— Hospital  Gazette. 

Elements  of  Surgical  Diagnosis : A 

Manual  for  the  Wards.  By;  a.  Pearce  Gould, 

M.S.,  M.B.,  F.R.C.S.,  Senior  Assistant  Surgeon  to  Middlesex 
Hospital.  79, 

We  do  not  hesitate  to  say  that  Mr.  Gould's  work  Is  unique  in  its  excellence.’*— 
The  Lancet. 

Comparative  Anatomy  and  Physio= 

logy.  By  F.  Jeffrey  Bell,  M.A.,  Professor  of  Comparative 
Anatomy  at  King's  College.  With  229  Engravings.  7*.  6<t. 

*•  The  book  has  evidently  been  prepared  with  very  great  care  and  accuracy,  and  is 
well  up  to  date.  The  woodcuts  are  abundant  and  go^  '^Athenaum. 

Physiological  Physics.  By  J.  McGregor- 

RobertSOU,  M.A.,  M.B.,  Muirhead  Demonstrator  of  Physiology, 
University  of  Glasgow.  With  219  Engravings.  7b.  6d. 

“Mr.  McGregor-Robertion  has  done  the  student  the  greatest  service  In  collecting 
together  In  a handy  volume  descriptions  of  the  experiments  usually  performed,  and  of 
the  apparatus  concerned  In  performing  them." — The  Lancet, 

First  Lines  in  Midwifery.  A Guide  to 

Attendance  on  Natural  Labour.  By  Q.  E.  HerilUUl,  M.B.  LOUd., 
F.R.C.P.,  F.R.C.S.,  Obstetric  Physician  and  Lecturer  on  Midwifery, 
London  Hospital.  With  81  Illustrations.  Ninth  Thousand.  Sb. 

••  This  manual  is  of  considerable  merit,  and  is  likely  to  prove  highly  popular  In 
London  schools  and  lying-in  hospitals.-— fivirirA  Medical  journal. 

The  Student’s  Handbook  of  Surgical 

Operations.  By  Frederick  Treves,  F.R.C.S.  with  94 

Illustrations.  Ninth  Thousand.  7b.  61I, 
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Works  by  Cassell  & Company. 


Authoritative  Work  on  Health  hy  Eminent  Physicians  and  Surgeons. 

The  Book  of  Health  : A Systematic  Treatise  for  the 

Professional  and  General  Reader  upon  the  Science  and  the  Preser- 
vation of  Health.  Roxburgh,  ei5f*, 

“ Is  what  it  aims  to  be — authoritative,  and  must  become  a standard  tiork  oj 
r^ertnce  not  .oniy  with  those  who  are  responsible  for  the  health  of  schools,  workshops, 
and  other  establishments  where  there  is  a large  concourse  of  individvals,  but  to  every 
member  o/the  community."— Lancet, 

Clinical  Papers  on  Surgical  Subjects. 

By  Herbert  W.  Pa,ge,  M.A.,  M.C.  Cantab.,  F.R.C.S.  Eng. 

Surgeon  to  St.  Mary's  Hospital  and  Legturer  on  tjurgery  at  its 
Medical  School  ; Member  of  the  Court  of  Examiners,  Royal  College 
of  Surgeons.  5n. 


ENLARGED  SERIES,  in  MONTHLY  PARTS.  Price  ‘is. 

Annals  of  Surgery.  A Monthly  Review  of  Surgical 

Science  and  Practice.  “Annals  of  Surgery”  is  the  only  high-class 
Journal  published  in  the  English  language,  devoted  exclusively  to 
presenting  current  work  in  the  science  and  art  of  surgery.  A sub- 
scription of  One  Guinea,  paid  in  advance,  will  secure  the  Journal 
being  sent  post  free  for  one  year. 

The  Cerebro= Spinal  Fluid:  Its  Spontaneous 

Escape  from  the  Nose.  With  Observations  on  its  Composition  and 
Function  in  the  Human  Subject.  By  StClair  TtLOmpSOn,  M.D., 
etc.  5s. 


The  Uric  Acid  Diathesis.  By  Dr.  F.  Levison. 

Translated  from  the  German  and  edited  by  Lindley  Scott,  M.A., 
M.D.  Being  a Compendium  of  Recent  Investigations  on  the  Patho- 
logy and  Treatment  of  Gout,  Sand,  and  Gravel.  3s.  6U. 

A Guide  to  the  Instruments  and 

Appliances  Required  in  Various  Operations. 

By  A.  W.  Mayo  Robson,  F.R.C.S.  is.  aa.  ; post  free.  Is.  7d. 

Vaccination  Vindicated.  Being  an  Answer  to 

the  Leading  Anti-Vaccinators.  By  John  C.  McVall,  M.D.,  D.P.H. 
Camb. ; President  of  the  Sanitary  Association  of  Scotland,  etc.  os. 

Medical  Handbook  of  Life  Assurance. 

For  the  use  of  Medical  and  other  Officers  of  Companies  By 
James  Edward  PoUock,  M.D.,  F.R.C.P.,  and  James  Cbisbolm 
(Fellow  of  the  Institute  of  Actuaries,  London,  and  of  the  Faculty 
of  Actuaries,  Scotland).  Fourth  Edition.  7s.  3d. 


NEW  SERIES. 

The  Practitioner.  A Journal  of  Practical  Medicine 

Edited  by  Malcolm  Morris,  F.R.C.S.  Edin.  Monthly,  Ss.; 
Yearly  Subscription,  ils. ; Half-Yearly  Volume,  ISs.  , 

" Is  now  one  of  the  cheapest  and  best  of  the  medical  periodicals  at  home  or 
abroad.”— yournal  o/ Medical  Science. 
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Cookery  for  Common  Ailments.  By 

A FeUow  of  the  Royal  College  of  Physicians,  and  Phyllis 
Browne.  Limp  cloth,  j.i. 

B ./ information,  overdowing  with  hc-lpful  detail  and  invaluable  advi..c.'  — 
rati  Alall  LiazetU. 

Handbook  of  Nursing  for  the  Home  and  for  the 

Hospital.  Ry  CATHERINE  J.  WOOD,  Lady  Superintendent  of 
the  Hospital  for  Sick  Uiildren,  Great  Ormond  Street.  T'lvei/th 
ana  Cheap  Edition,  la.  iia.  ; cloth,  V.v. 

“ A >*ook  wliich  every  mother  of  a family  ought  to  have,  ns  well  as  every  nurse 
under  training. 

A Handbook  for  the  Nursing  of  Sick 

Children.  By  Catherine  J.  wood.  v.v.  «rf. 

'*  Mis«  Wood's  book  is  succinct  clearly  written,  and  gots  straight  to  the  heart  of 
each  detail  in  a thoroughly  business-like  fashion.” — II faith. 

Advice  to  Women  on  the  Care  of 

their  Health,  Before,  During  and  After 
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